



\ \ a7 oe 


/PETROLEUM \ 
PROCESSIN G 


NOVEMBER, 1948 


ee, 





yn 











Fiescarch Jools as°Wodern 
(p. 1047) 








RLY MONTHLY TECHNICAL SECTION OF NATICNAL FETROLEUM NEWS 


“ee HUDSON 


COOLING TOWERS 





ile ie’ A Lcconall 


AND AIR-WATER CONTACT TRI Vi stil) wl 
ERECTION 
A 
/6\ GREATER 
LOWER STRUCTURAL STRENGTH 
OPERATING COST : 
ENGINEERS | 


CONSTRUCTORS 


HUDSON ENGINEERING CORPORATION 


FAIRVIEW STATION | ee HOUSTON, TEXAS 





























relative permissible 


compression ratios 
(80 OCTANE NUMBER = 100%) 


for fuels, clear [F} and 
with 3 ml Ter 
































| INSENSITIVE 
| GASOLINE 





VERY 
| SENSITIVE 
| GASOUNE 


MOTOR METHOD RATING 




















BALANCED 
| GASOUNE 





| INSENSITIVE 



































Be 
'| SENSITIVE 
‘| GASOLINE 


| BALANCED 
GASOLINE 














ROAD RATING 


eo) 


Boosting “lead response” with balanced gasoline* 


THYL research has shown that the 
hydrocarbon distribution over the 
boiling range of a gasoline has a big in- 
fluence upon its road performance... 
the final criterion of any motor gasoline. 
The charted study showing the gain 
in antiknock quality from the addition 
of 3 milliliters of tetraethyllead to base 
gasolines of three representative types— 
an insensitive, a very sensitive, and a 
balanced gasoline—tells a clear-cut story 
of balanced gasoline superiority. The 
vertical scale of the chart is proportional 
to the relative permissible compression 
ratio, with 100° corresponding to that 
allowable with a blend of standard refer- 
ence fuels of 80 octane number. 
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Each of the three base fuels has a Mo- 
tor method rating of approximately 80. 
When tetraethyllead is added to the in- 
sensitive gasoline, its antiknock quality 
is improved 8%. The very sensitive gaso- 
line shows only half that improvement, 
whereas the balanced gasoline gives an 
improvement somewhat greater than that 
obtained with the insensitive gasoline. 


Rated on the road, the insensitive gas- 
oline yields a somewhat greater im- 
provement than it did by the Motor 
method. In the very sensitive gasoline, 
the improvement is virtually the same 
as the improvement in the insensitive 
gasoline. 


When the balanced gasoline is rated 
in cars on the road the benefits are spec- 
tacular. For now the improvement in 
antiknock quality resulting from tetra- 
ethyllead is more than double that ob- 
tained in the very sensitive gasoline. 
Furthermore, with tetraethyllead the 


balanced gasoline shows a much greater 
increase in road rating over Motor 
method rating than does the very sensi- 
tive gasoline. A comparison of the Mo- 
tor method ratings of the unleaded base 
fuels with the road ratings of the leaded 
base fuels indicates that the balanced 
gasoline has a 93 % greater improvement 
overall than the very sensitive gasoline. 

The Ethyl Laboratories study the 
principles of “‘balancing”’ gasoline for 
optimum tetraethyllead effectiveness on 
the road as a service to refiners in their 
efforts to obtain the highest measure of 
performance from every drop of ‘“Ethyl”’ 
antiknock compound. 


*A balanced gasoline has a distribution 
of hydrocarbon types with respect to boil- 
ing range so controlled that it will give 
optimum road antiknock quality and im- 
provement from the addition df tetraethyl- 
lead at all engine speeds. 
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CLARK—RECIPROCATING COMPRESSORS. - —_ 
. 

When a salesman can offer you horizontal or Industries, Inc., achieved leading position as spe- 
centrifugal pumps, rotary positive blowers or re- cialists in some part of the oil business. But teamed 
ciprocating or centrifugal compressors, he can together, under Dresser Industries, they pass in- 
afford to study your problem and give you the type formation back and forth so that each now gets 
best for your job. the benefit of developments in the other’s par- 

He doesn’t have to grind his ax for one or ticular field. 
the other. Dresser Industries is oil-minded from top to 

This is the policy of Dresser Industries in the oil bottom. It is the builder of whatever equipment the 
industry. It is the only company that does an over- oil industry needs, not merely the salesman of what- 
all engineering job—from well to refinery. The ever equipment it happens to be able to make. 


several operating companies which compose Dresser 
BOVAIRD & SEYFANG Mfg. Co. KOBE, Inc. 
Bradford, Pa. Huntington Park, Calif. 
BRYANT Heater Company PACIFIC Pumps, Inc. 
Beverly Hills, Calif. 
DAY & NIGHT Mfg. Co. 


TERMINAL TOWER ¢ CLEVELAND 13, OHIO Monrovia, Calif. ROOTS-CONNERSVILLE Blower Corp. ST) 





Cleveland, Ohio; Tyler, Texas Huntington Park, Calif. 
be Dp U & T rR 4 & $ ’ i fy 3 e CLARK Bros. Co., Inc. PAYNE Furnace Co. 
Olean, New York ” 











ille, Ind. i 
DRESSER Mfg. Division Connerevilia, be | 
Bradford, Pa. SECURITY Engineering Co., Inc. Ea, 
Matched Zpugomenl DRESSER Mfg. Company, Limited a OF 
Toronto, Ont., Canada STACEY BROS. Gas Construction Company phe 
* . . . . 

Mélchless Sewte INTERNATIONAL Derrick & Equipment Co. Cincinnati, Ohio St., 
Beaumont & Dallas, Texas; Torrance, Calif.; Stacey-Dresser Engineering Division Wa 
Columbus, Marietta & Delaware, Ohio Cleveland, Ohio eac 
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A Service, long after your refining equipment 
has been placed on stream, is your assurance 


of day after day economy and efficiency. 





Important as research, development and engineering 


must be in the beginning... sound as the process 


itself must be... without continued service you can 


have no progress in your refining operation. 


That’s why a Universal process means so much more. 


4 


et continued Service 





It’s backed by more than just the initial planning 
of a refinery unit. It’s backed by the kind of continued 


service, in the field and in every department 





at Universal, that has meant progress to UOP licensee 


refiners everywhere. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE.; CHICAGO 4, ILLINOIS, U. S. A. 
LABORATORIES: RIVERSIDE, ILLINOIS 










Universal Service Protects Your Refinery 





A ee 





- API’ers = you are cordially invited to visit our Chicago offices 
and our laboratories at Riverside, Illinois 
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TOWERS-TANKS 
PRESSURE VESSELS 
PLATE WORK ano 
MADE-TO-ORDER 
EQUIPMENT 


To Your Individual Requirements 

















SUN SHIPBUILDING 
AND DRY DOCK COMPANY 


PA 











Choice of plain or Alclad tubes 


“MORE THAN A MATCH FOR SOUR CRUDE 


.+.and only Y2 the cost of admiralty tubes! 


' Save thousands of dollars a year 


on heat exchanger tubes... retube 
with Alcoa Aluminum. They 
have high resistance to corrosion 
by sour crude, ammonia, and 
H,S. Aluminum tubes 18 years 
old are still operating in sour- 
crude refinery service. 

Your boilermakers will find 
Alcoa Aluminum Tubes easy to 
form, easy to expand into the 
tube sheet. Aluminum tubes are 
available in all standard diam- 
eters and wall thicknesses, and in 
two types ... bare tubes for 
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product-to-product service and 
with many fresh waters, Alclad 
tubes for use with corrosive, fresh 
and salt waters. Both types give 
excellent service when retubed 
into steel tube sheets or installed 
in aluminum tube sheets. 
Mid-Continent Alcoa Dis- 
tributors have stocks of Alcoa 
Aluminum Tubes, Tube Sheets, 
and Baffle Plates. For engineer- 
ing advice, write to ALUMINUM 
Company OF AMERICA, 1486 Gulf 
Building, Pittsburgh 19, Penna. 
SALES OFFICES IN 55 LEADING CITIES 
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On the Bein... 


Cyanamid Chemicals 
for the Petroleum Industry 









- a plete informa: - 





Cc 


American 
Cyanamid Company 








Petroleum Chemicals Department 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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What ‘3 Happening / ae 1948 


Important Current News Summarized for Refiners 


EXPANSION 


Ohio Standard will begin construction within a year 
on a $13 million solvent refining lube oil plant at 
Lima. With a capacity of 76,000 gals./day, plant will 
more than double existing capacity at Sohio’s Cleve- 
land and Toledo refineries. Five units will provide 
vacuum distillation, solvent de-asphalting, solvent ex- 
traction, solvent de-waxing and clay treating. Cost 
is in addition to $16 million already planned for Lima 
expansion and is part of total $100 million capital in- 
vestment program for 1948-50. Contract for de- 
asphalting unit has been let to Kellogg, and for other 
four units to Lummus. 


Empire State Oil has let contract to Refinery En- 
gineering, Inc., for combination 5,000 b/d topping, 
vacuum, vis-breaking unit at its Thermopolis, Wyo., 
installation. It will produce tractor distillate, burn- 
ing, road, and fuel oils, and asphalt products from 
Hamilton Dome crudes. 


Petco Corp. will install a Houdrifiow unit at Blue 
Island, Ill., refinery. Unit will have charge capacity 
of 5,000 b/d. Houdry Process Co. is licensor and 
Clark’s Construction & Engineering Co. is contractor. 


Gilcrease Oil Co. placed in operation its recently 
acquired 4,000 b/d New Orleans refinery. Idle for 
five years, refinery will function as skimming plant. 


Petrol Refining, Inc. has contracted with Rust En- 
gineering, Inc. to design and erect two crude oil top- 
ping units with combined capacity of 50,000 b/d for 
Texas City plant. Present combined capacity of com- 


pany’s Texas City and Beaumont plants is about 30,- 
000 b/d. 


Tide Water Associated’s refinery at Drumright, 
Okla., is being expanded by addition of a 6,700 b/d 
Houdriflow catalytic cracking unit by Houdry Process 
Co., with completion scheduled for late 1949 or early 


1950. Present capacity at Drumright is 18 to 20,- 
000 b/d. 


NATURAL GASOLINE 


Capacity of natural gasoline industry in U. S. to 
Produce light hydrocarbons increased during two- 
year period Jan. 1, 1946 to Jan. 1, 1948 from 426,860 
b/d to 507,670 b/d, according to a recent Bureau 
of Mines survey. During same period, and despite 





increase in capacity, total number of all types of 
natural gasoline plants declined from 626 to 549. 


Copies of report may be obtained without charge 
by writing Bureau of Mines, Publications Distri- 
bution Section, 4800 Forbes St., Pittsburgh 13, Pa. 
Ask for Information Circular 7488, ‘Natural Gasoline 
and Cycle Plants in the U. S., Jan. 1, 1948.” 


Humble Oil & Refining will start construction soon 
on $2,800,000 absorption type gasoline plant at 
Opelousas, La. Hudson Engineering Corp. will handle 
the job. 


LABOR 


West Coast strike of Oil Workers International 
Union (CIO) against six major refining and two 
producing companies entered its ninth week Nov. 1, 
with both sides expressing hope of an early settle- 
ment. Strike was precipitated Sept. 4 by collapse 
of efforts to reach agreement on wage increase. 
OWIU demanded 2ic an hour, 9c under original 
demand; companies countered with offer of 12.5c an 
hour, retroactive to July 3. 


After weeks of negotiations, OWIU leaders ex- 
pressed willingness to accept the 12.5c offer, but 
by then rehiring issue had displaced wage issue and 
a new deadlock appeared. In addition, still factors 
in negotiations were questions of reinstatement, let- 
ting of contracts to outside firms for maintenance 
work, security rights of workers, and method of 
returning employees to work. 


Meanwhile, all companies reported their refineries 
back on stream and running at near-normal ca- 
pacity, operating with supervisory personnel, workers 
who hadn’t struck, and strikers who returned to 
work. API.statistics for week ended Oct. 23 showed 
throughput at 863,000 b/d (79.0% of rated capacity), 
compared with 862,000 b/d for week ended Sept. 4, 
last prestrike period reported. 

But even though throughput was “near-normal” 
output wasn’t. Production of residual fuels was up 
over 25% above prestrike figures, mainly at expense 
of gasoline, with bulk of latter product being regular 
grade rather than premium. 


Elsewhere in California labor picture, the Indepen- 
dent Union of Petroleum Workers signed an agree- 
ment with California Standard calling for a 12.5c 
hourly increase, retroactive to July 8 and covering 
about 3000 workers. Similar agreements previously 


Information on these pages is obtained through the nation-wide news coverage services of PLATT’S OILGRAM NEWS 
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What's Happening! 








had been reached with Texaco and Union Oil. The 
independent union was not on strike. 


Strike against Ohio Standard was settled at Cleve- 
land refinery Sept. 30, and at Toledo plant Oct. 12, 
when respective OWIU locals signed two-year con- 
tracts calling for a net wage increase of 11.5c an 
hour over prestrike pay. 


ee e e 
PRODUCTS 


Iso-octyl alcohol is now being made commercially 
from petroleum at Esso Standard’s Baton Rouge re- 
finery by an adaptation of the so-called O.X.O. proc- 
ess the Germans developed during the war to pro- 
duce alcohols from olefins from the Fischer-Tropsch 
process. The product is used, in combination with 
phthalic anhydride, as a plasticizer for resins used for 
making artificial leather and other fabrics. The basic 
technique developed for making iso-octyl alcohol may 
have extensive application in making chemicals re- 
quired in the manufacture of synthetic fibers, resins, 
detergents and other materials. 


A new motor oil aimed at reducing engine-wearing 
acid action of partially burned fuel gases and mois- 
ture is now being marketed by Shell Oil Co. Such 
action, Shell claims, accounts for 90% of engine 
wear. New oil consists of a high grade base stock 
plus a new additive containing detergent, anti-oxi- 
dant and anti-wear agents. 


PRICES 


Advance in crude oil prices of 35c per bbl. posted 
by Phillips Petroleum Co. late in September kept 
markets for refined products unsettled throughout 
the past month. Five Independents met the Phillips’ 
increase; major crude buyers put up a solid front 
against the move toward higher prices. One of the 
Independents, Southern Minerals Corp., rescinded its 
action late in October. , 

Phillips’ president K. S. Adams declared higher 
prices are needed to “furnish the funds required to 
cover presently inflated costs of finding, drilling and 
producing additional crude oil reserves.” Consensus 
of the flood of ensuing statements by major buyers 
was that present supply was sufficient to meet fore- 
seeable demand; that higher prices were not needed 
to stimulate production. 


The crude controversy slowed trading in refined 
products markets temporarily. But there then fol- 
lowed a flood of selling in many districts due mainly 
to the high level of products inventories. The Gulf 
cargo market was more active than at any time dur- 
ing the past three years. Ten cargoes of No. 2 fuel, 
last winter’s shortest item, changed hands. 
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Top-heavy inventories also depressed prices for 
other products. Pennsylvania bright stock was off 
6c to 30c per gal.; Midcontinent bright stock down 2c¢ 
to 3lc. Heavy fuels were priced 5 to 40c per bbl. 
lower throughout the Midcontinent, with Oklahoma 
No. 6 off 5c to new postwar low of $1.75 per bbl. 


Lead prices took another jump Nov. 1, the fourth 
of the year, going to 21.5c a pound, an increase of 
2c over the 19.5c level reached July 28. Although 
no announcement has yet been made by either Ethyl 
Corp. or DuPont} previous two price increases for 
lead this year were followed by increases in the 
price of tetraethyl lead at later dates. 


PETROCHEMICALS 


Lion Oil will begin construction this month of a sul- 
furic acid and an ammonium sulfate plant estimated 
as a $2,000,000 project, at its El Dorado, Ark., chem- 
ical plant. Acid unit will be “contact” type and pro- 
duce 300 tons/day from 100 tons of Texas bright sul- 
fur or equivalent. Sulfate production is to be 380 
tons/day of commercial grade from 288 tons daily of 
sulfuric acid and 100 tons ammonia. 


Indiana Standard has formed wholly-owned subsid- 
iary, the Indoil Chemical Co., to handle chemical ac- 
tivities. Officers include W. B. Plummer, president 
and Dr. R. C. Gunness, vice-president. Two new prod- 
ucts to be added to present line are alkanesulfonic 
acid and nonyl alcohol. 


Phillips Chemical Co. has purchased Todd Ship 
Yard property on Houston ship channel for construc- 
tion of a 266,000 ton/year ammonium sulfate plant, 
with total production to be reached early in 1949. 
Name of location has been changed to Port Adams, 
for company president K. S. Adams. 


RESEARCH 


Demonstration of the impetus the oil companies are 
giving to research and development work on petro 
leum processes and products in the postwar period is 
supplied by the formal opening of two new labora- 
tories; that of Standard Oil Development Co. at Lin- 
den, N. J., Oct. 14, and that of Sinclair Refining Co. 
at Harvey, Ill., Oct. 22. The former is the first unit 
at the proposed Esso Research Center of complete fa- 
cilities for SOD, and the latter is the complete re 
search and development laboratory of Sinclair, part 
of this company’s post-war expansion program. 

Both institutions provide modern equipment and 
facilities for a wide field of research in the manu 
facture and utilization of petroleum products. Great- 
ly augmented research staffs are made possible for 
both companies through their new facilities. 
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Conservation is today’s watch-word. It 
emphasizes the vital importance of build- 
ing refinery units to make the most from 
available crudes with the least expendi- 
ture of steel. 








Conservation must start with careful 
analysis and selection of methods and 
processes. 


We have the men and experience to 
plan and build, with care and economy, 
for maximum conservation. 


Call 2-3101 or L.D. 307, Tulsa. 
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| NES & LAUGHLIN SUPPLY COMPANY 
= TULSA, OKLAHOMA 
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LONG SHOT OF A SURE THING 


This pipeline terminal is a sure thing when con- For the details on a sure thing for your petro- 
servation of petroleum vapors is considered. leum storage facilities, write for the latest bulletin 
Manifold lines connect three Expansion Roof on the Expansion Roof. 
tanks to the twenty-two cone roof tanks to give FABRICATED PLATE DIVISION 
this terminal extra capacity to take care of the 
expansion of vapors due to rises in temperature GRAVER TANK & MFG. CO. INC: 
or the displacement of vapors due to pumping in Gust Cileage, tndlens 
operations. 

The manifold lines and tanks form a closed 
system, which holds the vapors under normal 
terminal operation . . . the daytime expansion of 
vapors being offset by pumping out and the night 
filling being offset by shrinking due to lower tem- 
peratures. Vapor pressures alone cause the Expan- 
sion Roofs to rise or descend. 

Venting to the atmosphere and the intake of 
moisture-laden air are prevented .. . all standing 
losses and most filling losses are eliminated. 








NEW YORK i) PHILADELPHIA we CHICAGO « CATASAUQUA, PA. ao 
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STAINLESS TUBING IS 
WHERE 
CORROSIVE 
ATTACKS 

AR 3 
WORST 
— 














BOTH SEAMLESS AND WELDED 


No tubing material can withstand so many corrosive 
conditions so effectively as stainless steel. It is corro- 
sion’s arch enemy. Its chemical resistance makes it 
impervious to the action of petroleum products and 
many other media, hot or cold. It lasts indefinitely 

in many services because it is stainless from inside 





to outside. 
From the wide range of B&W Croloy Stainless 
3) as, Steel Tubes you can get the analysis having the 
® (*) properties best suited for any specific set of 
OL service conditions—the best economic balance 





between initial cost and operational effi- 
when tou g h jo bs call for ciency. For Stainless Croloys embrace ‘ 
the widest choice of grades and 
. " analyses available from a 
Stain le ss Tu bi ng single source—in both 
SEAMLESS and 
WELDED 
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NUMBER 4 IN A SERIES 


Centralized Purchasing an 
important advantage of 
the “Master” Contract! 


1% times of normal supply, the advantages 
gained price-wise and service-wise in the 
bulking of orders through centralized pur- 
chasing is, of course, a known reality to all 
purchasers. But perhaps many have not real- 
ized that in a market of scarcity, which most 
certainly exists today in the industries that 
supply materials and equipment for refinery 
installations, centralized purchasing has 
many other advantages that are much more 
important. 


When a refinery modernization job is 
split among several contractors, who 
must of necessity purchase approxi- 
mately the same types of equipment 
and materials in competition with 
each other, a refiner in effect sets up 
competition for himself. It is obviously 
impractical, or prohibitively costly, for 
a refiner to establish a special coordi- 
nating group of his own to schedule 
and allocate the available materials 
and equipment among several con- 
tractors. Consequently if pumps are 
successfully expedited by one contrac- 
tor, most likely another contractor 
working at the same site must wait. 
With the well-known perversity of in- 
animate objects, it is usually the con- 
tractor whose job should be completed 
first who is the one to wait—thus the 
on-stream day of the overall job is 
postponed unnecessarily and the earn- 


ing power of the refiner reduced, be- 
cause a day’s production lost in the 
refinery business is lost forever. 


Under the “Master” contract however, where 
all work on one refinery site is undertaken 
by the same contractor, purchases of scarce 
material are keyed to an overall progress 
plan—the first pumps needed are the ones 
that the manufacturers are pressed for, the 
ones not needed until later are ordered for 
a later date, thus fitting purchases more 
readily into manufacturers’ production 
schedules and securing closer cooperation. 


Many materials are in the same scarce 
condition as equipment. As everyone 
knows steel is being allotted volun- 
tarily—no refiner getting much more 
than his proper share. However, 
through centralized purchasing, steel 
purchases can also be coordinated with 
the overall progress plan and the 





E. H. HANHAUSEN [ 


Director of 
Purchases 


The M. W. Kellogg 
Company 











ceaseless competition for tonnage be- 
tween rival contractors, serving the 
same refiner, can be eliminated. 


Important as this one factor is—and it can 
mean weeks and sometimes months of added 
earning power to a retiner—centralized pur- 
chasing has many other advantages. 


Elimination of competition for local 
sub-contractors’ facilities and man- 
power; reduction of time charged to 
the overall contract through elimina- 
tion of duplicate inspectors and expe- 
diters in the same vendor’s plant; 
removal of much of the invoice check- 
ing and price comparison from the 
refiner’s hands and consequent reduc- 
tion in the amount of accounting time 
necessary, are but a few. 


Thus even in a more or less prosaic phase 
of the work of the engineer-contractor, the 
“master” contract shows important advan- 
tages similar to those disclosed previously 
in the engineering phases. And when ex- 
penses really start to bulk in the field, the 
“master” contract shows immediate dollar 
savings which, when applied to the magni- 
tude of daily expense required in today’s 
refinery modernization work, are worthy in 
themselves of serious consideration by every 
refiner. The next advertisement in this series 
will discuss the advantages of the “master” 
contract in field construction work. 





Our company—M. W. Kellogg—is completely staffed and equipped for refinery and chemical plant 
design and construction, from the step of laboratory research through the initial operation of com- 
pleted plants. It periodically issues a publication called the KELLOGGRAM, which de- 
scribes many of these services. If you are not already receiving it, we will be glad to add 
your name to the list if you will drop us a line at 225 Broadway, New York 7, N. Y. 


NEW YORK JERSEY CITY 


LOS ANGELES 


TULSA HOUSTON 


A SUBSIDIARY 
OF PULLMAN, INC. 


TORONTO LONDON PARIS 
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TOMORROW 


... IN PETROLEUM TECHNOLOGY 


Current technological and economic developments discussed 
here in the light of their future bearing on petroleum refining opera- 


tions include: 


Improvements in Fluid 
Catalytic Cracking Listed 


NLY SIX YEARS have passed 
since the first fluid catalytic 
cracking plant went on stream at 
Baton Rouge, La., but this period has 
witnessed a long series of gradual 
changes which have greatly improved 
what was initially a technically sound 
process. Even those closely associated 
with plants using this process, how- 
ever, have probably failed to realize 
just how many changes have actually 
been made, as is presented in a re- 
cent issue of The Kelloggram(). Fluid 
catalytic cracking units are now op- 
erating at record throughputs, em- 
ploying milder operating conditions 
than were used during the war. Re- 
cycling is employed, to increase the 
yields of middle distillates, and crack- 
ing capacity has been increased by 
conditioning the reduced crude charge 
in special units, such as propane de- 
carbonizing plants. Preheat furnaces 
permit greater throughput, and over- 
all height has been reduced through 
better knowledge of capacity design. 
A “balanced pressure” design on new 
units has changed the contour of re- 
cent plants. a 
New catalysts are being tested, and 
refiners now have a better under- 
standing of catalyst mechanics. Four 
improvements in catalyst handling 
may be noted. On recent units, the 
slurry settler is now in the base of 
the fractionator, and the electrical 
Precipitator is now of cylindrical 
shape. The cyclone separators have 
been improved, and a new refractory 
lining developed for the regenerator. 
Progress has been made in noise 
abatement, fewer instruments are 
now required, double slide valves pre- 
vent unscheduled shutdowns, and a 
new pipe bending process improves 
large catalyst carrier lines. Kellogg 
has completed 28 fluid catalytic 
cracking plants and is building 14 
More; the total capacity of these 


Plants is “more than 750,000 b/d of 

‘l) Anon.. “Six Years of Fluid Cat-Cracking 
Produce Many Changes,’’ The Kelloggram 
1948, No. 5. 
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improvements in fluid catalytic cracking in 6 years. 
Use of Diesel locomotives will continue to grow. 
Contract for surplus refinery gas is renewed. 

Will new uses develop from glycerine synthesis? 
High compression without higher octane fuels. 

New synthetic fibers continue to be introduced. 


feed, in units ranging from 4,000 to 
40,000 b/d capacity. Today, Kellogg 
cat-erackers account for more than 
70% of the world’s fluid catalytic- 
cracking capacity now in operation,” 
not counting the 14 plants under con- 
struction. 


Diesels Shown Efficient 
Consumers of Petroleum 


HE “WHITE PAPER” recently is- 

sued by the General Motors Corp. 
on the subject of oil use by Diesel lo- 
comotives does a good job of “putting 
the blast’ on charges that railroad 
Diesels are ‘“(1) Depriving house- 
holders and other fuel oil consumers 
of needed oil; (2) Placing a heavy 
burden on the nation’s refining ca- 
pacity; (3) Speeding up the drain on 
our dwindling oil reserves. (2) 

As General Motors points out, rail- 
road Diesels used only 52,000 b/d of 
the 317,000 b/d of oil consumed by 
the railroads in 1947, the remaining 
265,000 b/d being heavy fuel oil con- 
sumed by heavy-oil-burning steam 
locomotives. Moreover, the claim is 
made that even if all coal- and oil- 
burning steam locomotives were re- 
placed with Diesels, total Diesel fuel 
consumption by the railroads ‘(at 
1947 operational levels) would be 
only 256,000 b/d, showing conclusive- 
ly “that Diesel-electrics are far more 
efficient users of oil than oil-burning 
steam locomotives.” (2) 


The statement is made that present 
Diesel-electric locomotives consume 
only 1% of total U. S. oil use; that 
their oil consumption rose only 44,900 
b/d from 1941 to 1947, during which 
period oil demands from other users 
rose 986,000 b/d; that scrapping all 
Diesel-electric locomotives would ex- 
tend oil reserves only 45 days, while 
100% Dieselization of the railroads 
would deplete oil reserves only seven 
months earlier. Finally, it is said 
that ‘“‘complete Dieselization of the 
railroads would, on the basis of 1947 


(2) Anon., ‘‘How Much Oil for Diesels?’’ 
Business Week, No. 996, 23 (1948). 


figures, save the railroads $340,000,- 
000 a year on their fuel bills, $210,- 
000,000 annually on maintenance and 
repair costs. (2) 

The trend toward increased rail- 
road use of Diesels is unmistakable. 
This trend will not result in larger 
net sales of “oil” for the petroleum 
industry, but it will bring about in- 
creased demand for a higher quality 
(hence higher priced) product. It 
will also bring with it complications 
resulting from the necessity of pro- 
ducing more Diesel oils instead of 
other products. 


Renew 15-Year Contract 
For Surplus Refinery Gas 


NE OF THE FIRST large-scale 

endeavors in the manufacture of 
chemicals from petroleum resulted, 
in 1935, from a 15-year contract the 
Standard Oil Co. (Indiana) made to 
supply refinery gases from its Whit- 
ing refinery to a chemical plant built 
on an adjacent site by the Carbide 
and Carbon Chemicals Corp. Since 
then, an increasing proportion of 
Standard’s refinery gas output, previ- 
ously burned as fuel, has been con- 
sumed by Carbide in the production 
of acetone, acetic anhydride, alcohols, 
etc. Hence, from one point of view, 
it is not at all surprising to note 
that Standard and Carbide have 
drawn up a new 15-year contract, to 
run until 1965, under which Standard 
will supply a substantially greater 
volume of gas (valued at approxi- 
mately $75,000,000 for the 15-year 
period). 

The petroleum industry, by now, 
has come to realize that at least 
some constituents of its refinery gases 
have values far in extent of their 
thermal worth. Rising fuel prices 
have not altered this situation to any 
great extent. What many refiners 
have realized only too well, however, 
is the fact that their daily output 
of these “precious” gases is far in ex- 
cess of the amounts which can be 
converted into one or a few chemicals 
without glutting the markets for 
th «> products. 

‘42.0 raw material situation is dif- 
ferent for the chemical company 
which produces petrochemicals. Its 
only concern is an ample supply of 
gases (and other petroleum frac- 
tions) of reasonable uniformity at 
reasonably level prices. For this 
reason, the early and obvious answer 
to the refiner’s dilemma, where he 
could find a customer, was to sell his 
gases to a chemical producer, there- 
by receiving more money than the 
fuel value of the gases without en- 
tering a new and competitive field. 


Since these early days, more and 
more petroleum companies have de- 
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cided to produce at least a few chemi- 
cal products for themselves, or at 
least to engage in considerable re- 
search leading to such production. 
Among this group is the Standard 
Oil Co. (Indiana). 

The petrochemical enthusiast may 
wonder, then, why Indiana Standard 
chooses to renew a long-term com- 
mitment to sell its refinery gases to 
some other company for use in chemi- 
cal manufacture. The answer un- 
doubtedly lies in the previously men- 
tioned fact that every large refiner, 
especially those with several refin- 
eries, produces more potential chemi- 
cal raw materials than he can con- 
ceivably use, and, even if he is him- 
self engaged in manufacturing cer- 
tain chemicals, it is only good busi- 
ness to sell his surplus at a profit 
when a ready market exists. 

Petrochemical production by petro- 
leum companies will certainly con- 
tinue to increase—perhaps rapidly— 
but chemical companies will also con- 
tinue to play a leading role in a field 
which they largely pioneered. 


Will New Uses Develop 
From Glycerine Synthesis? 


HE RECENT PLACING ON- 

STREAM of Shell Chemical 
Corp.’s new synthetic glycerine plant 
at Houston has received far too much 
publicity to warrant detailed descrip- 
tion here, but the intriguing aspects 
of this synthesis certainly merit some 
consideration. 


First of all, why did Shell hesitate 
eight years before putting a pilot- 
plant process into commercial use? 
To this a simple answer is available; 
glycerine sold for 12c per Ib. in 1940; 
now sells for 40c. Moreover, while 
prices have fluctuated widely in the 
past, due to temporary under- or 
over-supplies, production (as a by- 
product from soap manufacture) in- 
creased only 20% from 1941 to 1947, 
while the output of many materials 
which employ glycerine has skyrock- 
eted many times this figure. As a 
result, demand has been heavy and 
prices have been profitable to the pro- 
ducer. 

Nor is there any reason to believe 
that prices will soon decrease. Sales 
of detergents have cut heavily into 
demands for soap, and lower soap 
production means lower by-product 
glycerine production. Moreover, low- 
er prices for glycerine (Shell’s pro- 
duction will stabilize the market, per- 
haps at somewhat lower levels) may 
force still higher prices for soap and 
thus further disturb the market bal- 
ance between soap and the synthetic 
detergents. 

Shell is said to believe that stable 
prices for glycerine may invite the 
development of new, large-scale uses. 
Other methods of synthesis exist, 
such as hydrogenolysis of sugars, but 
none appear to offer competitive pos- 
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sibilities at present, with the pos- 
sible exception of a method patented 
by du Pont (reaction of formalde- 
hyde, methanol, and carbon monox- 
ide, followed by alcoholysis of the 
glycolic acid ester and reaction with 
hydrogen). 

The output of Shell’s plant has not 
been disclosed but one_ source(>) 
places it about 20,000,000-25,000,000 
lbs./year and this same source be- 
lieves that Shell can produce it to sell 
profitably for about 25c per Ib. 

Uses for glycerine are said to to- 
tal over 1500, and new ones are cer- 
tain to appear. If prices are “right” 
and technical progress is maintained 
in the production of synthetic fatty 
e*ids from petroleum or Synthine 
waxes, the day may even come (as 
it did in Germany, during the war) 
when edible oils may be reconstituted 
from glycerine and fatty acids pro- 
duced from petroleum. Under any 
circumstances, there is no doubt that 
Shell’s entry into the glycerine syn- 
thesis field will have many industrial 
repercussions. Glycerine has joined 
the ranks of important chemicals 
from petroleum. 


High Compression Without 
Higher Octane Fuels 


J. S. PIGOTT, Chief Engineer 

of the Gulf Research & Develop- 
ment Co. and president of the Society 
of Automotive Engineers, has long 
been known in petroleum and auto- 
motive circles for his incisive (and 
sometimes biting) remarks on cur- 
rent practices in automotive engines, 
gasoline octane numbers, lubricants, 
and economy vs. power. 


As a good engineer, he is sometimes 
impatient with practices said to be 
desired by the public, and with the 
public’s tendency to shout for econ- 
omy and to demand power and weight 
at the same time, but those who hear 
or read his addresses are left with 
a much clearer understanding of the 
fundamentals involved. 


Typical of his addresses was a re- 
cent jresume(4) of trends in the com- 
pression ratios of future automobiles 
and ways to avoid the need for ex- 
cessively high octane gasolines to 
power the latter. Unlike those men 
in the petroleum industry who are 
“fighting” higher compression ratios 
because they have a (well warranted) 
fear that no adequate quantity of 
high octane fuels could be produced 
for them, Pigott accepts the fact that 
an increase in compression ratio is 
inevitable, and concentrates upon the 
fact that “there are several ways in 
which the need for higher octane 
(3) Anon., ‘‘Glycerine from Gas,’’ Chemical 

Industries 63, No. 3, 374,375 (1948). 


(4) Anon., ‘“‘Higher Compression Automobile 
Engines in ’49 Seen as Probability by 
Pigott, Head of SAE,’’ National Petro- 
leum News 40, No. 38, 21 (1948). 
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gasoline can be avoided.” His re. 
marks on “the dual fuel idea,” an 
extension of “the turbo-supercharger 
idea,” “controlled swirl’ fuel injec. 
tion, etc., should be read in full by 
those who would like to know what 
can be done to maintain a logical bal- 
ance between petroleum industry fuels 
and automotive industry engines. 


New Synthetic Fibers 
Continue to Appear 


HE PETROLEUM INDUSTRY’S 

interest in synthetic fibers is al- 
most entirely associated with the 
synthesis of petrochemicals for use 
as their basic materials, but it is 
definitely -an active one, especially 
in those companies engaged in petro- 
chemical production. 


Recently, therefore, the industry 
was interested to note the release(5) 
of technical information on Vinyon 
N fibers, which are “based upon a 
copolymer of vinyl chloride and ac- 
rylonitrile,” both of these chemicals 
being derivable from _ petroleum 
(ethylene) and actually so synthe- 
sized to some extent. Vinyon fibers 
of the vinyl chloride-vinyl acetate 
copolymer type have been on the 
market for almost ten years and 
have many uses, but the new Vinyon 
N fibers have properties which ex- 
ceed those of the earlier product in 
many ways. Because of higher melt- 
ing points, they “can now be ex- 
ploited in upholstery and drapery 
fabrics and in clothing. Their con- 
trolled shrinkage characteristics 
make possible new inexpensive proc- 
esses for the manufacture of famil- 
iar seersuckers and crepes.” In ad- 
dition, the new fibers are more re- 
sistant to solvents. 


Carbide and Carbon, the manufac- 
turers of the Vinyon fibers, are ob- 
viously seeking for fibers which will 
compete more satisfactorily with du 
Pont’s’ nylon, but it is evident, from 
a recent announcement(6), that du 
Pont is not taking this technological 
competition lying down. Its new fi- 
ber, “Orlon”, is expected by du Pont 
to fill a price and property gap which 
exists between nylon and rayon. No 
information is at hand on the chem- 
ical nature of Orlon, other than the’ 
statement that its “base is natural 
gas or petroleum, or both,” and pro- 
duction is said to be still in the pilot 
plant stage, but “the eventual price 
is expected to be somewhat closer t0 
rayon than nylon,” and it is possible 
that Orlon, too, may be derived from 
vinyl and acrylic compounds. Du 
Pont, it is said, may build an Orlon 
plant at Camden, S. C., to come into 
production in about two years 


(5) Rugeley, E. W.; Field, T. A., Jr.; ané 
Fremon, G. H., “Vinyon N Resin and 
Fibers,’’ Industrial and Engineering Chem 
istry 40, No. 9, 1724 (1948). 

(6) Anon., ‘‘Nylon’s Brother,” Business Week 
No. 991, 20 (1948). 
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THE VALVE WITH q peapg OF LUBRICANT 


LUBRICATED SEAT LUBRICANT JACKING CHAMBER POSITIVE SEAL AROUND PORTS 


A film of lubricant is distributed between By turning the external lubricant screw, Grooves in plug, connecting with grooves 
the tapered plug and its seat. This insures lubricant under pressure produces a jack- i in body, form an unbroken circuit around 
easy turning and protection against corro- ing action on the plug. The thrust of the ee each port. Lubricant in the grooves pre- 
sion, erosion and intrusion of line material. hd Js plug against the top shoulder stem seal Pa vents leakage past any part of the port 
Rotary plug prevents exposure of seats. gives resiliency. boundry. 





Something to think about before you buy valves 


One “temperamental” valve on an important line in your plant or in the field to switch flow; quickest to turn on or off; free from sticking; protected against 
might tie up your major flow of production. Check back in your experience and leaks by “‘Sealdport’’ lubrication. The tapered plug is always seated. No sedi 
you can recall such instances. A single valve failure usually costs many times ment or deposits can creep in to prevent a tight closure. Nordstroms give line 
the price of the valve. Nordstrom valves are the “traffic controls’) in well- control not obtainable with any other type of valve. They are most economical 
enginecred installations. They are literally the heart of the flow lines; easiest in service. Buy them. Try them. Performance is the proof. 


Keep Upkeep Down 
Use genuine 
Nordcoseal lubricants 
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NORDSTROM VALVE DIVISION-mockwell Manufacturing Co.- 400 No. Lexington Ave., Pittsburgh 8, Pe 


Atlanta * Boston « Chicago « Houston « Kansas City « Los Angeles « New York ¢ Pittsburgh ¢ San Francisco ¢ Seattle ¢ Tulsa © and leading Supply Houses 


Export: Rockwell International Corporation, 7701 Empire State Bidg., New York 1, N.Y. 
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to housing, each of these four Cooper-Bessemer 
turbo-supercharged, 8-cylinder, 1.575 hp gas- 
diesels will drive a 1,100 kw generator in Creole 
Petroleum Corporation’s new refinery power 
plant at Amuay Bay, Venezuela. 


Creole Petroleum installs modern 


Here at Creole Petroleum Corporation’s new 
plant at Amuay Bay, Venezuela, these four 
turbo-supercharged Cooper-Bessemer LS 
gas-diesel engines, driving generators, will 
provide power for refinery operation, for 
loading pumps, and for discharging oil to 
tankers at the docks. Twelve additional 


Cooper-Bessemer LS gas-diesels will power 


the company’s new oil line from La Salina 
to the peninsula — the biggest diameter oil 


line in the world today. 


Perhaps you already know of the latest 
Cooper-Bessemer gas-diesel development. It 
guarantees thermal efficiencies unap- 
proached by the best known performance of 


engines of any other type, and far surpasses 
the highest efficiencies of all ordinary gas- 
diesels even at fractional loads! 


Long-lasting, trouble-free Cooper-Bessemers 
of all types are noted for their low-cost 
power, can help any operation get off to a 
good start in life! And, you can always count 
on these engines for continuing performance 
at its modern best. If you have heavy-duty 


power needs coming up, it will pay you to 
check with Cooper-Bessemer. 





“She 





Corporation 


New York City Washington, D. C. Bradford, Pa. Parkersburg, W. Va. 
San Francisco, Calif. Houston, Dallas, Greggton, Pampa and Odessa, Texas/ MOUNT VERNON, OHIO — GROVE CITY, PENNA 
Seattle, Wash. Tulsa, Oklo. Shreveport, La. St. Lovis, Mo. Los. Angeles, Calif 
Caracas, Venezuela Gloucester, Mass, Calmes Engineering Co., New Orleans, Lo. 
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A perusal of page 11 of the new “Wiggins Vapor Balancing Systems” booklet 
showing a graph of the active sensitive performance of a “Wiggins Dry Seal Gas- 
holder” together with a “Pay-Out Analysis” table will convince the reader that gold can 


be extracted through saving vapors. 


This booklet illustrates and describes the many exclusive 
Wiggins design and construction features of the “Wig- 


gins Lifter Roof” and the “Wiggins Dry Seal Gasholder.” 


A copy should be on the desk of every executive anv 
engineer in charge of storage of products subject to evap- 


oration losses. Write today for your copy. 





WIGGINS 
VAPOR SEALS 


GENERAL 







GENERAL AMERICAN TRANSPORTATION CORPORATIO 


135 SOUTH LA SALLE STREET, CHICAGO 90, ILLINOIS 


BRANCH OFFICES: NewYork e Washington,D.C. e Cleveland e Buffalo e Pittsburgh e St. Louis 
New Orleans e Tulsa e Dallas e Houston e Seattle e Los Angeles @ San Francisco 





WESTERN STATES: Consolidated Stee! Corp.—Western Pipe & Steel Co. of California, Los Angeles—San Francisco @ CANADA: Toronto Iron Works, Ltd Tort 
SOUTHERN STATES: Wyatt Metal and Boiler Works, Housf@m — Dallas, Texas + GREAT BRITAIN: Motherwell Bridge & Engineering Co., Ltd., Sl” 





FRANCE: Etablissements Delattre & Frouard reunis, Paris 
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ANTIMONIAL ADMIRALTY 


i 
“Yj HAS STOOD THE Test 


13 YEARS \ %x,,,, | 
DEPENDABLE 
SERVICE 


SYCKe 








CHASE, 


and only CHASE 


can make it! 








For 13 years Chase Antimonial Admi- 
ralty Heat Exchanger Tubes have given 
great performances in industry. Here’s 
why: 

Admiralty with an antimonial con- 
tent of less than .007% (the minimum 
set forth in Chase Patent No. 2,061,921) 
cannot be depended upon to prevent 
dezincification, Under the entire range 
of conditions, a minimum of about 
.015% is essential for reasonably com- 
plete protection. The antimonial con- 
tent of Chase Admiralty is nominally 
.035% ... which allows for commercial 
variation sometimes encountered and 
thus assures you this .015% minimum. 

Only Chase can supply you with this 
patented Antimonial Admiralty because 
only Chase can make it, and it costs 
no more than plain Admiralty. 


VU) 


Wee Naltord Headguardens fot 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 










WATERBURY 91, CONNECTICUT 


THIS 1S THE CHASE NETWORK.... handiest way fo buy brass 


ALBANY} ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON? INDIANAPOLIS KANSASCITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 


td, Tor" é } 
t NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER{ SAN FRANCISCO SEATTLE ST. LOUIS WATERBURY (tindicates Sales Office Only) 
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ETHODS FOR THE MEA- 

SUREMENT of oil in tanks 
are being standardized on an inter- 
national basis, and systems used in 
various countries for volume correc- 
tion and conversion are being cor- 
related, to provide oil companies the 
basis for more accurate determination 
of actual volumes of crude and prod- 
ucts handled particularly in foreign 
trade. 

The work to this end, which has 
been carried on for over ten years by 
groups of U. S. and British petroleum 
technologists, has been broadened 
to include the metric system of 
volume measurement and conversion. 
This brings into the standardization 
program the oil companies in France, 
Belgium, Holland and other countries 
using the metric system. 

The oil measurement project, spon- 
sored in this country by the American 
Society for Testing Materials and in 
England by the Institute of Petro- 
leum, has far wider potential signi- 
ficance than as used only in oil com- 
pany foreign trade operations. The 
actual practices used in measur- 
ing the volumes of products in some 
40 types of tanks have been reviewed 
to improve their accuracy. 


Include Full Range of Products 


Thus methods of tank calibration, 

tank gaging, sampling and temper- 
ature determination will be provided 
Which will be of practical service to 
all oil companies in measuring more 
accurately the volumes of oil they 
are handling. The range of products 
Included is from the light liquefied 
Petroleum gases to heavy fuel oils 
and asphalts. 
_Crude oil is also included in the 
joint U. S.-British oil measurement 
standardization program. However, 
it is recognized that in this country 
API Code 25 for Measuring, Sampling 
and Testing Crude Oil, first brought 
out in 1930 and now in its seventh 
Tevision, supplies adequate data for 
Volum: measurement of crude. 

In brief, the oil measurement proj- 
ect can be described as an effort to 
Provide oil companies with as detailed 
and accurate knowledge for the de- 
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Oil Measurement Procedure 


Is Being Standardized World-Wide 
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termination of volumes of oils hand- 
led as modern accounting systems 
provide for determining the funds 
handled. 

“Any oil company’s auditing sys- 
tem will give an accurate check on 
every penny of any transaction,” said 
L. C. Burroughs, New York, assistant 
to the vice president for manufactur- 
ing of Shell Oil Co., Inc., who has 
headed the ASTM oil measurement 
project since 1933. ‘However, funds 
in currency can be actually counted. 
Oils are handled either by volume 
or by weight. Either manner requires 
a calculation, where error may occur. 
Further, a conversion in volume from 
observed to a reference temperature 
may be required, another chance for 
error. In shipping to other countries, 
two different conversion systems may 
have to be used. So the oil com- 
pany may find large shortages or 
overages in its inventories due to 
inherent inaccuracies in oil measure- 
ment practices.” 


An important part of the oil mea- 
surement project has been the pre- 
paration of the conversion tables— 
37 in number—for the temperature 
and gravity correction of volumes, 
inter-conversion of weights and liquid 
measure, conversion of units of mea- 
surement from the system of one 
country to that of another, and so on. 
The tables are entered in degrees of 
API gravity for use by U. S. oil com- 
panies, in specific gravity for use 
by British oil companies, and in den- 
sity for the metric tables, for the 
use of companies in countries using 
the metric system. 

The conversion tables, it is pro- 
posed, will supplement the U. S. Bu- 
reau of Standards Circular C 410, 
“Tables for Petroleum Oils’, which 
has been accepted by oil companies 
in this and other countries since 1915 
for volume corrections for tempera- 


ture and gravity, and they will in- 
clude additional tables. 

The work on the oil measurement 
project in this country is being car- 
ried on by Sub-committee 15, Mea- 
surement and Sampling, of Committee 
D-2 on Petroleum Products and Lub- 
ricants of the ASTM. Mr. Burroughs 
is chairman of this special committee. 
H. Hyams, Shell Petroleum Co., Ltd., 
is chairman of the Institute of Petro- 
leum’s Standardization Sub-commit- 
tee No. 1 (Measurement and Sam- 
pling) which is directing the work on 
the project of the British techno- 
logists. The Institute of Petroleum 
promulgates test methods and speci- 
fications in much the same manner 
as the ASTM in this country. Table 2 
lists the U. S. and British personnel 
engaged in the oil measurement 
project. 


a 
War Interrupted Program 


The standardization program was 
interrupted during the war, but dur- 
ing this period the British techno- 
logists accepted the U. S. Bureau of 
Standards volume and gravity correc- 
tion tables and these were calculated 
in terms of Imperial gallons. After 
the war the project was actively 
resumed. This past summer Chair- 
man Burroughs, and J. G. Detwiler, 
The Texas Co., New York, a member 
of Sub-committee 15, spent many 
weeks in England and Europe in co- 
operation on the project with tech- 
nologists of British oil companies. 

Together with British technologists 
they attended conferences in Paris 
with delegates from French technical 
societies and with representatives 
from Belgium and Holland. At these 
meetings further arrangements were 
made to include the metric system 
of oil measurement in the program. 

Following the discussions on the 
Continent it was decided to adopt 
15° C. (59.0° F.) as the standard tem- 
perature for the metric system 
and the conversion tables are to be 
computed to give results as metric 
weights in line with the British and 
American practice. More was involved 
here than the conversion from one 


' system of measurement to another, 


since the countries using the metric 
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TABLE 1—Personnel on Oil Measurement Standardization Program 


Sub-Committee XV, Measurement and Sampling, 
of ASTM Committee D-2 


Chairman, L. C. Burroughs, Shell Oil Co., Inc. 
A. E. Becker, Standard Oil Development Co. 
H. T. Bennett, Mid-Continent Petroleum Corp. 
Bowman Brannon, Charles Martin & Co. 

J. G. Detwiler, The Texas Co. 

P. L. DeVerter, Humble Oil & Refining Co. 

P. V. Garin, Southern Pacific Co. 

M. T. Gay, The Texas Co. 

N. J. Gothard, Sinclair Refining Co. 

. M. Hancock, Atlantic Refining Co. 

. J. Heinrich, Phillips Petroleum Co. 

. Hoffman, Socony-Vacuum Oil Co., Inc. 

. J. Kelly, Gulf Oil Corp. 

. J. Kraemer, U. S. Bureau of Mines. 

F. Lowe, Natural Gasoline Assn. of America 
H. Lyman, Standard Oil Co. of California. 
A. Neusbaum, Standard Oil Development Co. 
H. C. Packard, Shell Oil Co., Inc. 

W. B. Ross, Pure Oil Co. 
W. L. Shroeder, E. W. Saybolt & Co. 
W. E. Scovill, Standard Oil Co. (Ohio) 


wo 


> i & 
ey ty 


ans 


Norman Thompson, Sun Oil Co. 
F. D. Tuemmler, Shell Development Co. 


British Institute of Petroleum—Standardization 
Sub-Committee No. 1 (Measurement and Sampling) 
Chairman, H. Hyams, Shell Petroleum Co., Ltd. 
Deputy Chairman, W. F. Jelffs, B. & R. Redwood 
T. C. R. Baker, Anglo-American Co., Ltd. 

O. A. Bell, the War Office 

J. A. Berriman, “Shell” Refining & Marketing Co., 
Ltd. 

J. E. Byles, Government Laboratory 

G. A. Claydon, War Office 

P. Docksey, Anglo-Iranian Co., Ltd. 

F.. Gill, Anglo-Iranian Co., Ltd. 

M. H. Hoffert, Anglo-Iranian Co., Ltd. 

G. W. Lepper, Ministry of Fuel and Power 

G. H. Lines, Air Ministry 

F.. Mackley, “Shell” Refining & Marketing Co., Ltd. 

J. Mason, Ministry of Supply 

W. L. F. Nuttall, Ministry of Fuel and Power 

E. Stokoe, “Shell” Refining & Marketing Co., Ltd. 

F. Tipler, Anglo-American Oil Co., Ltd. 

A. T. White, B. & R. Redwood 

D. Wyllie, Admiralty - 




















system use a different system of co- 
efficients of expansion than in the 
U. S. and England. 

In addition to the preparation of 
the conversion tables, many technical 
problems have arisen, in the course 
of the project, in working out the 
tank calibration, tank gaging, sam- 
pling and temperature determination 
methods which are a part of oil mea- 
surement operations. Considerable re- 
search and experimental work has 
been done by oil companies in this 
country in arriving at these methods. 

For examp!e, oil measurement pro- 
cedure among U. S. oil companies has 
not provided for calculation of 
changes in volume of tanks due to 
thermal expansion of the tank metal, 
or due to expansion of tank metal 
caused by liquid head of the contents. 
On the former problem, the _ tech- 
nologists concluded that not enough 
data was available to enable an esti- 
mation of the temperature of the tank 
shell when the oil and outside tem- 
peratures were known. Therefore, it 
was difficult to obtain knowledge 
of the particular expansion of the 
steel, so original experimental work 
has been done on this among other 
subjects. Again, data had to ove 
worked up on the thermal expansion 
of metal page tapes, to provide for 
accurate gaging of tank contents at 
higher temperatures. 

The present status of the various 
sections of the joint oil measurement 
standardization program is summar- 
ized below, as described by Chairman 
Burroughs. In general the procedure 
has been to have preliminary drafts 
of the various methods and practices 
prepared by the interested group in 
each country. The preliminary drafts 
are then exchanged and controversial 
points as to apparatus and procedure 
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are ironed out before the official 
publication of the method. Publication 
in this country will be by the ASTM 
and in England by the Institute of 
Petroleum. 

1—Sampling: Drafts of this pro- 
cedure were prepared by a group 
from Sub-committee 15 of D-2 and 
sent to the Institute of Petroleum for 
comment. It is planned to publish 
the draft as approved by both groups 
in 1949, as a tentative standard 


L. C. Burroughs, assistant to the vice 
president for manufacturing, Shell Oil 
Co., Inc., New York, chairman of Sub- 
committee 15 of ASTM Committee D- 
2, who is directing the work in this 
country on the oil measurement stan- 

dardization program 





test of ASTM. This would replace 
the present ASTM method D270-33, 
Sampling Petroleum and Petroleum 
Products, which was published in 1927 
and adopted as standard in 1933. This 
is the only test having to do with 
oil measurement procedures which is 
included in present ASTM test meth- 
ods. 

2—Temperature Determination: 
Draft of the proposed procedure here 
was prepared as an activity of Sub- 
committee 15 and is to be published 
for information only in the current 
manual of Committee D-2, to secure 
comment and suggestions from oil 
companies. 

3—Gaging Procedure: Preliminary 
draft of this method has been pre- 
pared and is being studied for com- 
ment and revision in both this coun- 
try and England. 

4—Oil Measurement Tables: The 
work of preparing the tables has been 
divided between the ASTM committee 
and an Institute of Petroleum group. 
Details of the proposed method of 
publication in this country have not 
finally been arranged. To facilitate 
their practical use, an explanation 
and example of its use will be given 
for each table. 

5—Tank Calibration: This is con- 
sidered the biggest individual job of 
the oil measurement standardization 
program because of the many tech- 
nical problems involved in determin- 
ing tank capacities under various 
conditions of shape of tanks, metal 
temperature, liquid head and other 
factors. Experimental work is being 
carried on within Sub-committee 15 
on this phase of the program. In con- 
nection with this subject codes will 
have to be prepared for the many 
types of tanks used for the storage 
of crude and products. 
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N ADDITION TO the main line of 

research on petroleum fuels and lu- 
bricants which will be carried on at 
the new Esso Research Center of 
Standard Oil Development Co., at 
Linden, N. J., plans include studies 
on new plastics, new ingredients for 
paints, insecticides, detergents, proc- 
ess oils and many basic chemicals 
for industry. 

The research facilities and equip- 
ment provided are as modern as the 
580-ft. long, four-story structure hous- 
ing the laboratories and administra- 
tive offices, which was fittingly op- 
ened Oct. 14, Oil Progress Day. It 
will provide working quarters for 750 
chemists, physicists, engineers and 
service department personnel. k 

This first unit of the SOD Research 
Center is part of an $8,000,000 pro- 
gram for expansion of research fa- 


Investigate Wide Field of Subjects 
In Esso's Modern Laboratory 








An article describing the Re- 
search and Development Fa- 
cilities of Sinclair Refining Co. 
at Harvey, Ill, which were 
formally opened Oct. 22, will be 
carried in the December issue 
of PETROLEUM PROCESSING. 











the first six months of this year. 
The library’s card file index, which 
is arranged by subject, author and 
patent number, contains over 1,5090,- 
000 cards with ahstracts of more than 
250,000 patents, books and technical 
papers and documents. 

Another facility of the Linden lab- 
oratory to aid in the interchange of 
scientific knowledge is the wood- 


tion processes. This instrument is 
essentially a glass pipe which is filled 
with a fuel-air mixture from me- 
tering equipment at one end. The 
mixture is then ignited by means of 
a spark plug on the other end. The 
length of time it takes the flame to 
travel from one end of the tube 
to the other is measured by means 
of an electronic timer-photocell com- 
bination which can measure time in- 
tervals down to a thousandth of a 
second. Extensive studies are also 
being carried on here on the per- 
formance of fuels in jet plane burners. 

In the chemical specialties labora- 
tory work being carried on in chem- 
ical products manufactured from pe- 
troleum includes: 

Toluene produced by hydroforming 
for use as a solvent in paints and 
varnishes. 

























































































































































































































































































































































































927 cilities which the company announced _—Paneled auditorium on the main floor, Cyclohexane for use as a raw ma- | 
his in 1945. which accommodates 150 persons in terial in the manufacture of nylon. | 
ith “The modern industrial research the tiered rows of comfortable seats. Naphthenic acids combined with | 
is laboratory is a place where the sci- It has qpectany-Comgnes a metals such as lead to make ma- | 
th- ences meet,” said E. V. Murphree, features which permit a normal spea “ terials which promote the rapid dry- 
president of Standard Oil Develop- img voice to be heard from any par ing of paints. or 
on: ment Co.. in a talk made in connec- of the room without amplification Ethylene as the initial raw material 
ere tion with the opening of the Research devices. Projection, sound and light- for wide use in the manufacture of | 
ub- Center. “It is here that the whole img equipment are controlled from chemicals. | 
hed great force of skill and knowledge in a booth. Other prongs yee spe , vom es apmeorcage pe- | 
ent chemistry, physics, engineering and includes facilities for tape recording roleum raw materials to replace soap | 
ure : of speeches, and wall panels, con- manufactured from animal fats. 
other sciences can be focused on a 
oil problem.” trolled from the speaker’s stand, that The structure of the laboratory and | 
This principle of providing com- slide away to provide extensive black- psa gore gy Bovong eg | 
ary plete facilities for the interchange of board space. me legge nye pe 4 5 alae tie | 
ore- data among the working staff and Some of the individual offices are _— ong an 7. - =? . mh te | 
om- between the laboratory force and the | provided with blackboards and chairs Olice wings , 4 a , . | 
jun- outside scientific world has been fol- .and table for conferences of a small Constructed of brick around a stee | 
1 ‘ P A : r pase Voice frame and is functionally designed 
owed in the design of this first unit group on selected subjects. oice ; ; 
The mre ; ; 5 es : install ; to the exacting requirements of a 
of the center, in addition to installing amplifying devices are installed in Risin oon. 
een ‘ “ee , we : modern research institution. Movable 
the latest in scientific instruments some of the laboratories so that ex- coe: 
ttee , ~sighgge . . metal partitions form the laboratory 
in the 80 separate laboratories in the perimental work going on can be ih clins atin. Gain un tek enek 
uy. buildine. described above the noise of test ap- : ‘ 
of s ° . " room can be altered in size to meet 
not The technical library, housed on the —paratus in operation. the requirements of work being done 
tate fourth floor, is recognized as play- The laboratory for Physical Meth- there. The entire building is air con- 
tion ing an important part in the team- ods of Analysis is typical of the mod- ditioned in such a way as to prevent 
iven work required for efficient operation ern approach to petroleum research accumulation of fumes and gases, and 
of a research laboratory. Its mile provided at the Esso Research Cen- it contains the most modern safety 
con- and a half of bookshelves hold 25,000 ter. Spectrographic methods of an- devices. 
» of volumes making it one of the largest alysis applied include infrared, ultra- The laboratories themselves are 
ition industrial libraries in the country. violet and mass spectrometry, to de- fully equipped for general research 
ech- The library staff numbers 24 persons, termine the individual compounds or purposes, including alternating and 
min- of whom 13 hold at least bachelor’s compound types in hydrocarbon mix- direct current, illuminating gas, com- 
jous degrees in chemistry and engineering. tures. They are employed, in motor pressed air, vacuum, nitrogen, chilled 
etal Among them they can read technica! and aviation gasoline production, to water and steam. These services are 
ther articles written in practically every control processes to achieve the max- supplied from a basement service sec- 
eing European language. imum yields of high octane com- tion and are distributed to the labo- 
e 15 The library receives more than 400 ponents. ratories through pipes and wires car- 
con- periodicals regularly, which are re- In the combustion laboratory “flame ried in the corridor walls. 
will viewed and abstracts prepared of all velocity” measuring equipment has 
ny , . ; i 
na : articles pertinent to the work of the been de veloped to measure the rate Photos of the Laboratory 
rag company’s technical groups. Almost of burning of.a fuel-air mixture On the Next Two Paces 
9000 abstracts were prepared during as a fundamental factor in combus- 9 
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Esso Research Center 


vr New laboratory and office building of 
Esso Research Center, at Linden, N. J., has 
80 laboratories, 250 offices, complete technical library 


Steam, water, nitrogen, compressed air, vac- 
uum and city gas are supplied to the individ- 
val laboratories, carried from a basement service sec- 
tion through piping and conduit in the corridor halls 
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For research and demonstration purposes com 
mercial Butyl rubber inner tubes are manufac 
tured in the rubber section of the Esso Research Cente 
laboratory. The tube-making operation begins with the 
extruder feed mill and extends through final vulcanizatio 

















COVER PICTURE this month 
shows main entrance wing of 
new Esso Research Center 


eM eS we 


tures in a distillation setup 


» An assistant checks tempera- 
in the lubricants and addi- 


; tives section polymer laboratory 


gig 


sound and lighting equipment are controlled from a projection booth. 
Facilities are provided for tape recording of speeches. Blackboards are 
| concealed behind two sliding panels, one on each side of the stage 


7 
ie 
eB The wood-paneled auditorium on the main floor accommodates 
i 150 persons in tiered rows of comfortable seats. Projection, 
a 
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GASOLINE TREATING 








Improve Efficiency in Mercaptan Extraction 
Using Cascade-Type Fractionating Trays 


N IMPROVED fractionating tray 
for liquid-liquid contacting will 
be put to full-scale use in the mer- 
captan extraction towers of a gaso- 
line treating unit now under con- 
struction at the East St. Louis re- 
finery of Socony-Vacuum Oil Go., Inc. 
Experimental work during recent 
months with a small-scale model at 
the Socony plant has shown the tray 
to be superior in efficiency to either 
packed or bubble columns. Tests 
showed it offers greater capacity and 
lower first cost because of reduced 
size requirements. Used previously 
with success in a great number of 
petroleum processing plants for con- 
ventional vapor-liquid fractionating, 
the tray is adaptable to any process 
involving contact of two immiscible 
liquids; for example, liquid treating 
or solvent extraction. Trade-named 
the “Kaskade” tray, it is manufac- 
tured by the Koch Engineering Co., 
Inc., of Wichita, Kans. 

The liquid-liquid contacting action 
through the tray is illustrated in Fig. 
1, and is essentially the same as that 
of the vapor-liquid Kaskade tray. 


Fig. 1—Diagram of action in the 
liquid-liquid contacting Kaskade tray 








By F. DUANE FUQUA 
Koch Engineering Co., Inc. 





Mr. Fuqua has been associated 
with the petroleum industry almost 
since graduation from Texas Techno- 
logical College in 1937 with a B.S. 
in Chemistry. After two years as a 
high school science teacher, he joined 
Phillips Petroleum Co. as a chemist 
and engineer. This was followed by 
employment as a@ process engineer 
with Associated Refiners and Bell 
Oil and Gas Co. He has been with 
Koch Engineering Co., Inc. since 
1947, as Process Engineer. 





Heavy liquid flows through the down- 
comer from the tray above and cas- 
cades over a series of troughs and 
through the perforated baffles. The 
disengaged portion of the light liquid 
passes between the baffles in parallel 
streams to the tray above. Each 
screen is bent back so as to almost 
touch the baffle of the preceding 
trough. <Any of the heavier liquid 
carried upward by the lighter liquid 
contacts the perforated baffle, which 
reverses the direction of the heavier 
liquid from its upward path. Final 
disengaging of the two phases takes 
place in the downcomer. 
Socony-Vacuum had already found 
the contacting efficiency and capacity 
of a bubble tray column to be su- 
perior to any packed column in treat- 
ing gasoline with tannin solution for 
mercaptan removal. The company 
therefore placed in operation in a 
commercial unit at East St. Louis 
a 30-tray bubble column which had 
served previously as a depropanizer. 
When the need arose for specifying 
columns for two new treating units, 
the management suggested experi- 
mental work on the Kaskade device, 


because bubble tray performance was 
still not satisfactory. 

A plastic model, approximately 
similar in operation to that shown in 
Fig. 2, was supplied for the tests. 
Earlier model lacked many refine- 
ments incorporated in the later de- 
sign; it was rectangular in cross sec- 
tion, required considerable external 
bracing, and most important, lacked 
disengaging space above the tray 
level. It was used as a mercaptan 
extraction column in tannin solutizer 
treating, and was operated in parallel 
with the existing 30-tray bubble col- 
umn. A flow diagram of the experi- 
mental treater is given in Fig. 3. 
The heavy liquid (tannin solution) 
is fed into the model above the tray; 
the lighter liquid (caustic prewashed 
gasoline) enters near the base of the 
model. Orifice meters on both inlet 
streams were used for flow measure- 
ment. 

The two features studied—capacity 
and efficiency—-were compared with 
results obtained in the plant bubble 
column. Superficial velocity of gaso- 
line, taken as a measure of capacity, 
was varied from 0.53 to 2.63 ft./min. 
Treating solution rate was varied 
from 9 to 60% of the gasoline volume. 
Results of tests in the plastic model 
are shown in Table 1. 

Contacting efficiency of the Kas- 
kade tray was determined empirically 
by comparison with mercaptan re- 
moval in the laboratory. It was found 
that by vigorous shaking of gasoline 
with treating solution until mer- 
captan content was reduced no fur- 
ther by additional shaking, 75% mer- 
captan removal could be obtained. 
Table 1 indicates, with approximate- 
ly 20% of treating solution (aver- 
age operating conditions), mercap- 
tan removal through one Kaskade 
tray under test conditions was 56%. 
The comparative efficiency between 
the test and the laboratory run is 





TABLE 1—Operating Results of Experimental Treating with Koch Kaskade 
Tray Model 
Linear Necessary 
Velocity of b/d Gasoline 
Gasoline in Rate on Copper No. Tannin 
Kaskade 3’-9” Extrac- of NaOH Tannin Treating 
Gasoline Tray tion Column Prewashed Copper No. Treating Solution Carry-over 
Rate— Model— to Give Same _ Gasoline of Treated Solution Vol. % Pounds/ 
gpm Ft./Min. Linear Velocity Feed Gasoline Rate gpm Gasoline 1000 Bbl. 
3.80 1.01 2850 18.0 8.00 0.78 20.5 4.25 
4.00 1.07 3050 18.0 7.40 1.00 25.0 5.60 
5.25 1.40 3950 18.0 8.00 1.00 19.0 5.25 
6.60 1.76 5000 18.0 7.40 1.44 21.8 5.88 
7.85 2.10 5950 16.0 9.20 0.84 10.7 5.00 
2.00 0.53 1500 16.0 6.80 0.60 30.0 2.67 
2.00 0.52 1500 16.0 5.20 1.20 60.0 4.12 
7.60 2.03 5750 16.0 8.80 1.20 15.8 6.25 
9.80 2.63 7450 16.0 10.0 0.90 9.2 7.82 
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TABLE 2—Comparative Costs of Gaso- 


line Caustic Wash Towers 
Liquid-Liquid 


Kaskade Packed 
Tray Column Column 
Gasoline Treated b/d .... 3600 3200 
Superficial Velocity ft./ 

We ict tscy ceaitace cast eee alae 2 1 
Column Diameter, ft.-in... 3-0 4-0 
Height of Column, ft.-in.. 27-0 42-0 
Height of Packed Section, 

ft.-in. c6ees eGeeketvueee ones 28-0 
Linear Feet of Packing, 

kor artcer aatco daa Ge shan 20-0 
Kaskade Trays .......... 7 owe 
Theoretical Contacting 

Dt issccdcgeweebeen 5.0 5.0 
Column Material ......... Carbon Carbon 

Steel Steel 
a a | ae Carbon sani 
Steel 
ON  saweneesvbedsnwn’s eaten Carbon 
Rings 
Cost of Packing. .. .cccces wae $1740.00 
Cost of Kaskade Trays... $810.00 ere 
Cost of Vessel ........... 1170.00 2400.00 
TOTAL COST .......-- $1980.00 $4140.00 





therefore 56 divided by 75, or 74.7%. 
In this same manner the compara- 
tive efficiency of the bubble tray was 
found to be 35 to 40%, or approxi- 
mately half that of the Kaskade de- 
vice. 

The use of a transparent plastic 
model permitted visual study of the 
contacting between the two liquids, 
which appeared to be excellent. Mer- 
captan reduction, checked by copper 
number, substantiated this conclu- 
sion. Carry-over of treating solu- 
tion above the tray did not exceed 
'7.8 lbs./1000 bbls. at any of the gas- 
‘oline rates investigated, even though 
the disengaging space above the tray 
was only 15 in. and considerable tur- 
|bulence was encountered at times be- 
jlow the tray at the gasoline feed 
inlet. The maximum vasoline rate 
investigated was 2.63 ft./min., a rate 
160% as great as the maximum at- 
tained in the plant bubble tower. 

One improvement made as a re- 
sult of the studies with the plastic 
model was in the design of the baffles. 
Whenever any entrained particle of 
the heavier liquid would strike the 


baffle, its direction would be rapidly 
reversed. Because the perforated 
baffles were bent backward only par- 
tially, as in the standard design for 
the vapor-liquid tray, it was possible 
for some entrained material to pass 
up to the next tray section without 
contacting the baffle. In the new de- 
sign, each baffle is bent back to near- 
ly touch the preceding baffle. This 
makes it almost impossible for en- 
trained particles to pass through 
without being coalesced by striking 
the baffle. 

The plastic model shown in Fig. 2 
was subsequently used for further 
experimentation in liquid-liquid con- 
tacting. Various flow rates of naph- 
tha (sp. gr., 0.82) and water were 
employed, and the action observed 
visually. Naphtha rates ranged as 
high as 5 ft./min. superficial veloci- 
ty, with the water operating up to 
75% of the naphtha rate. Carry-over 
of the heavier liquid was negligible. 

The superiority in efficiency for 
the. Kaskade tray is due to the fact 
that contacting area and disengaging 
space are essentially separated. Con- 
tacting takes place in the troughs. 
Disengaging occurs between and on 
the perforated baffles and in the down- 
comer. In the case of a packed col- 
umn, both actions take place in the 
same area. Since flow is not directed, 
channeling is ‘prevalent, which re- 
stricts contacting units to small di- 
ameters, limiting capacity and en- 
couraging carry-over. 

A comparison of initial installation 
costs for a liquid-liquid Kaskade tray 
column with those for a packed col- 
umn for caustic treating of gasoline 
showed that for a daily throughput 
approximately 12-1/2% greater, a 
saving of about 52% could be real- 
ized (see Table 2). For a higher 
pressure system, such as_ butane 
or propane washing, the saving would 
be even greater. ; 

The tray is adaptable to fabrication 
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Fig. 3—Flow diagram of experimental gasoline treating unit 
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Fig. 2—Cylindrical plastic tray model 
used for later experiments. Vessel in 
earlier studies was rectangular in cross 
section, and lacked proper disengag- 
ing space above the tray level 


in a wide range of metals and alloys, 


such as lightweight carbon steel, 
stainless steel, Monel, copper, and 
aluminum. Tray sections can be - 


installed through a manway. Down- 
comers are bolted to trough sections 
within the tower. The sections are 
fitted into a plate mounted on a sup- 
porting ring welded to the tower 
shells. Hold-down bars hold the sec- 
tions firmly in place on the plate. 
The perforated baffle sections slip 
into slots provided on the solid por- 
tion of the trough overflow. 


To date the smallest tray in com- 
mercial use as a vapor-liquid frac- 
tionator is 14 in. diameter. This 
small size requires the tower to be 
flanged at each tray. The smallest 
standard installation is in a 2-ft. 4-in. 
diameter tower. There is no maxi- 
mum diameter tower to which these 
trays are limited. 

The author wishes to express his 
thanks to the Socony-Vacuum Oil 
Co., Inc., for permission to publish 
this article, and to Messrs. C. P. 
Baker and D. P. Parker, of the same 
company, for their cooperation in 
supplying experimental data. 
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CNGA MEETING 











Higher Propane Yields in Gasoline 
Plants by Hypersorption Process 


PPLICATION of the new Hyper- 

sorption process in natural gas- 
oline plant operations to achieve a 
higher rate of extraction of propane 
of the required purity was described 
as economic, at the 23d Annual Fall 
Meeting of the California Natural 
Gasoline Assn., in Los Angeles, Oct. 
8. 

Over 98.5% propane recovery can 
be secured, it was stated, with sub- 
stantially 100% yield of butane and 
heavier. Reasonable payouts on the 
process may be achieved, it was said, 
from natural gas containing as little 
as 15% propane as a component. 

The presentation of the Hypersorp- 
tion process was in a talk by How- 
ard Kehde, Foster-Wheeler Corp., 
New York. At the same CNGA meet- 
ing, a paper entitled ‘“‘Propane Recov- 
ery by Absorption” presented by 
Ludwig Kniel, Lummus Co., New 
York, discussed the use of fraction- 
ating absorbers of improved design 
to obtain the desired high propane 
recovery. (This paper is published 
starting on page 1066 of this issue.) 

The supply and demand outlook for 
propane was discussed in a paper by 
T. W. Legatski, assistant director of 
research, Phillips Petroleum Co., 
Bartlesville, entitled ‘““Propane’s Place 


By D. P. THORNTON, Jr. 


Assistant Editor Petroleum Processing 





Staff Report 
from 
Los Angeles 





in the Sun.” The requirements for 
propane coming from many sources, 
he said, will tax our facilities to 
meet the increasing demand. There 
is an incentive to build new recovery 
facilities, and also for operators to 
find the ways and means to even out 
the seasonal demand fluctuations 
which constitute one of the major 
problems of:natural gasoline plant 
operators. 

Registration at the CNGA meet- 
ing exceeded 700, despite the strike 
at West Coast oil plants which kept 
away many supervisory and operat- 
ing personnel. Attendance was large 
at the meetings to hear the papers 
and talks arranged by E. R. Millett, 
Jr., the association secretary and the 
program committee headed by Ran- 
dal Maass, General Petroleum Corp. 

Hypersorption 

The talk on Hypersorption by Mr. 
Kehde is believed to be the first pub- 
lic discussion of the use of that pro- 
cess as a means for high propane 
recovery in high purities. Previous pa- 
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Fig. 1—Flow diagram of commercial Hypersorption unit, extracting ethylene from 


a methane-hydrogen mixture 
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pers and articles on the process have 
dealt with it primarily as a means 
for recovering high yields of ethane 
and cther light gases from mixtures 
of hydrocarbons. 

(The data reported below has been 
written from notes taken during the 
meeting, since Mr. Kehde did not pre- 
sent a formal paper and no prepared 
text is available —- Editor.) 

Basically the process depends on 
the adsorption of selected compo- 
nents of the gas by activated char- 
coal moving through a tower so 
that two or more streams result, de- 
pending on the separations desired. 
Flow is as shown in Fig. 1, repre- 
senting the first commercial Hyper- 
sorption unit, used by Dow Chem- 
ical Co. at Midland, Mich., in the re- 
covery of small concentrations of 
ethylene from a hydrogen-methane 
stream. 

A 10-40 mesh carbon particle is 
used, flowing continuously from the 
top of the Hypersorption tower under 
control of the flow mechanism shown 
in Fig. 2. Feed enters through a 
gas engaging tray which provides 
uniform distribution of incoming gas 
with the carbon, and where the heav- 
ier components of the mixture are 
adsorbed. That portion immediately 
below feed injection is the rectifying 
section, where the adsorbed compo- 
nents encounter a counter-current re- 
flux of the bottoms product. This 
serves to displace any of the lighter 
overhead components originally ad- 
sorbed, which pass through the ad- 
sorption section to the cooler sec- 
tion and are split into two streams. 

The major overhead stream is dis- 
engaged from the carbon just before 
reaching the cooling section. This is 
labeled “discharge gas” in Fig. 1. 
The balance of the overhead passes 
through the cooler section, dehydrat- 
ing the stripped carbon entering the 
Hypersorber and leaves at the top 
of the column, to join the lift gas 
system. A part of this stream is 
shown as “purge gas” in Fig. 1. The 
lift gas returns stripped carbon to 
the top of the column. 


Carbon saturated with bottoms 
product enters the stripping section, 
a vertical tube bundle externally 
heated by a Dowtherm unit. Com- 
plete stripping is obtained by inject 
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ing steam below the heating section, 
through which it passes countercur- 
rently. Stripped bottoms product 
and steam leave the column through 
a tray just above the heating sec- 
tion and below the rectification sec- 
tion. 

Control of carbon flow is obtained 
by the mechanism illustrated in Fig. 
2. This is a moving tray with ellip- 
tical downcomer tubes, so aligned 
with corresponding tubes and slots in 
stationary trays above and below ‘that 
half the downcomers are filling and 
half discharging at the end of each 
stroke. The moving tray is actuated 
hydraulically and makes 8 cycles per 
minute. 

Control of desired adsorption is 
maintained by a very simple tem- 
perature control which happens not 
to be critical of small changes in 
overall operation of the unit. Since 
adsorption on charcoal is exothermic 
and the temperature is characteristic 
of the materials being adsorbed, the 
controller is set to hold bed tempera- 
ture in the rectification section on 
the plateau resulting from the ad- 
sorption of the reflux bottoms prod- 
uct. This point is evident in the tem- 
perature gradient chart of Fig. 3. 

Make-gas flow is controlled by this 
temperature controller, while column 
pressure is maintained by a back 
pressure regulator on the overhead 
product stream. Purge gas flow rate 


TABLE 1—Raw Gas Feed and Product Streams from Hypersorption 





Component, Raw Gas Bottoms Overhead 
% Stream Stream 
BIDS cise ache hie ae wun eaves aaa 86.79 one 93.0 
IN iti 3s Gris ne ech ir ava ooo ee 6.44 0.2 6.9 
Sad cardia ntaaaielel te waa’ 6.51 95.9 
sa:hccigin erwin nah 6ignewa ee ot 0.25 3.7 
Pen WE hick cecccnsenvces 0.01 0.2 
100.00 100.0 99. 9 
ments of the separation. This as- would be required, handling a carbon 


sures positive displacement of the 
light ends overhead, keeping them 
out of the bottoms product, and si- 
multaneously prevents heavy ends 
from contaminating the overhead. 
Likewise unit upsets, making con- 
taminated products, are greatly min- 
imized and stable operation assured. 

A hypothetical Hypersorption op- 
eration for propane recovery was de- 
scribed by Mr. Kehde. It could be 
designed for processing either wet or 
dry gas of the composition shown in 
Table 1. Required was 90% propane 
recovery and substantially all of the 
butanes and heavier. Design com- 
positions of overhead and bottoms 
products using Hypersorption also 
are included in Table 1. Feed rate 
in the hypothetical case was set at 
27,650 Mcf per day, 150 psi, of the 
dry raw gas. 

Plant make, as developed by Mr. 
Kehde for this example, indicated a 
recovery of 50,000 gal./day of pro- 
pane and 25,800 Mcf daily of residue 
gas (with 1.6% of the overhead used 
























































circulation of 47.3 tons per hour from 
the initial carbon charge of 40 tons. 
It was further found that 18.2 tons 
of carbon would be required as make- 
up the first year, 8.5 tons the second 
and total makeup for the subsequent 
three years, 15.9 tons. Dissipated 
heat load from the stripper would 
amount to 13,000 MBtu per day. 

Plant costs, utilities, operating ex- 
pense and anticipated payout are 
given in Tables 2 and 3. Although 
royalties are not included, Mr. Kehde 
said their inclusion would make no 
substantial change in payout time. 
The investment total of $542,000, op- 
erating cost of $169,000 and payout 
time of 0.61 year before taxes were 
represented as less than half that of 
an absorber unit recovering only 75% 
of the propane, against 98% propane 
by Hypersorption. Reasonable pay- 
outs may be achieved, he declared, 
from natural gas containing as little 
as 1.5% propane. 

He also stated, in answering ques- 
tions brought up during the discus- 



























































f is held constant by a flow controller. as plant fuel). Design requirements sion following his talk that the hypo- 
e The column is intended to operate were met with 98.5% propane recov- thetical Hypersorber described was 
slightly above a minimum adsorbent- ery and substantially 100% yield of intended to add to a going plant hav- 
is to-gas ratio, below which sharpness butane and heavier. ing incidental propane recovery. In 
e of separations falls off rapidly, and In describing the hypothetical order to keep reactivator size and 
or thus yields essentially complete sep- plant, operating substantially the cost low, it was intended that a wet 
n aration of desired constituents. In same as the ethylene unit shown in gas first would be depentanized in 
a other words, the carbon rate is de- Fig. 1, it was stated that three feed the plant’s existing absorber, to cut 
2S Signed to be capable of adsorbing inlet trays would be used to assure C,+ content to 0.0§% and below. 
As more of the heavy components than even feed distribution and a tower 7 Further, it is mot mecessary to dry 
v- necessary to meet. minimum require- ft. 6 in. in diameter by 130 ft. high the incoming gas, while the dry gas 
re 
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TABLE 2—Utility Requirements for 
Hypersorber Unit Recovering 98.5% 


Propane 
Fuel: 
Dowtherm furnace, Mcf. ........-.. 16.7 
Reactivator, Mef. . eee rere 1.6 
Total, 1067 Btu gas, Mef. ee ee 
Cooling water (25° F rise): 
Hypersorber cooler, gpm. ............ 1000 
Pregest GOGletG, BPR. ccccccecscsceses 400 
Tee. Oe. couscessecseseecensee “Dae 
Steam: 
eee, TI. . seckccnevenacennen ee 
Blower drive, Ibs. /hr. Ssoacsiccase Gaee 
Tee, TPF ohh cs nvertserevoen 9850 
Ps GE wiccceeescwnens vesee 10 





TABLE 3—Investment and Operating 
Cost Data for Hypersorber Recovering 
98% Propane 











Item 
Capital Investment: 
Plant construction jcssuceses Ge 
Charcoal, initial charge’ eeesescces 52,000 
ES aha a's ehh ata ha dia i thee ae acdc $542,000 
Operating Costs, $/year: 
Fuel gas, 10 c/MMBtu .......... 16,600 
Cooling water 6.7c/1000 gal. 48,000 
Steam sae ; , reeees 20,900 
Wlectricity ....ces. 2500 
Fixed expense (i 5% of plant cost) 24,500 
Maintenance (5% of plant cost) .. 24,500 
Charcoal maheup (5 year average) 11,100 
Labor (1 man per shift plus super- 
EE ha roh one hak cde we seul ae 21,000 
$169,000 
108,500 
Amortization, 5 years ..... «ees $277,600 
Other expense, administrative, | etc. 57,500 
Total, expense ... $355,100 
C, production, gals. /year 18, 100, 000 
Cost, DOP TA ccce ws -1.53¢ 
Revenue: 
Value of product, at 6.8 om. . $1,230,000 
Less total expense cee ene 335,100 
i eR ET Ee eer ee ee $894,900 


Payout, before taxes, etc. 0.61 years 





will have a dew point of —100° F. 
Hydrogen sulfide does not interfere, 
and will be found in the C, and C, 
streams; practically none is found 
with the methane. 


Other points about the unit thus 
brought out are that: pressure drop 
is 3 psig maximum, units are de- 
signed up to 500 psi and pressures 
up to 1000 psi are being considered 
in the pilot plant stage. In the event 
a Hypersorber is installed behind an 
oil absorber, precautions are neces- 
sary to de-entrain oil vapors to re- 
duce load on the reactivator. Should 
an absorber “puke,” it might take 
up to 24 hours to get the Hyper- 
sorber settled down again. Ordi- 
narily, a Hypersorber may be expect- 
ed to run 97% of the time, or 354 
days annually. If desired a Hyper- 
sorber may be designed with sev- 
eral rectification sections, to provide 
streams, for instance, of C,-C, over- 
head, essentially pure propane as a 
side stream and butane and heavier 
as bottoms. 


Propane’s Place in the Sun 
Potentially available supplies of 
LPG hydrocarbons, propane and bu- 
tane, far exceed the industry’s pres- 
ent needs and, so long as crude is 
refined and we have natural gas sup- 
plies, there will be an abundance of 
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LPG hydrocarbons for sale in what- 
ever markets prove to be the most 
lucrative. These facts were brought 
out by T. W. Legatski, Phillips Pe- 
troleum Co., in his paper before the 
C.N.G.A. entitled “Propane’s Place in 
the Sun.” He stated that recent es- 
timates of potentially available bu- 
tane place the volume at 163,000,- 
000 bbls. annually. Best estimates 
based on analyses of many field gas 
samples and refinery product streams 
indicate there is at least one bar- 
rel of propane available for every 
barrel of butane. 

Of total butane now available an- 
nually, only two-thirds is extracted 
and, of that, only one-third (35,- 
000,000 bbls.) finds its way into other 
than gasoline blending operations. 
All the propane sold as LPG in 1947 
was less than 10% of the potentially 
available supply. Compare this, he 
said, with the total potential supply 
of propane and butane, including the 
related unsaturates, of approximately 
325,000,000 bbls. annually. 

Nor is this the whole story, Mr. 
Legatski emphasized, pointing out 
that these supply figures are based 
on current producing and refining op- 
erations. No consideration has been 
given to possible changes in the char- 
acter of oil and gas reserves occa- 
sioned by deeper drilling or of higher 
producing and refining rates. It is 
probable from present trends that 
the potential volumes of propane and 
butane may reach 500,000,000 bbls. 
annually. Even the jump from the 
present crude oil refining rate of 
1,800,000,000 bbls. annually to 2,000,- 
000,000 bbls. will increase these vol- 
umes substantially, he stated. 


Looking at the demand picture, he 
continued, it is apparent the indus- 
try is continuing its rapid growth. 
In the four years from 1944 to 1948 
total sales have more than doubled— 
reaching approximately 48,000,000 
bbls. in the current year. In fact, 
he stated, while the probable 1948 
consumption has been estimated as 
20% greater than 1947, this figure 
is now believed to be conservative. 

The new acceptance of LPG for 
house-heating is indicated by an es- 
timate ‘that at least 15% of all the 
so-called floor furnaces made are in- 
tended for use with this fuel. This 
may give a clue to how peak load 
problems may be at least partially 
solved, since the need for larger con- 
sumer storage was forcefully driven 
home the past two years when dis- 
tributors were not able immediately 
to supply peak winter loads. 


A very considerable unfilled de- 
mand exists for new industrial in- 
stallations, limited by industry’s abil- 
ity to supply the fuel, Mr. Legatski 
stated. Many industrial firms nor- 
mally using either natural or manu- 
factured gas are installing standby 
storage of LPG to tide them over 
winter, when domestic heating loads 


force gas companies to curtail in- 
dustrial deliveries. 

Utilities likewise jumped their 1947 
consumption 55% over 1946 and their 
interest shows every indication of 
continuing. Most of the increase last 
year was the result of using LPG 
to a limited extent throughout the 
year to offset shortages in primary 
supplies, and of course to fill stand- 
by storage for winter peak require- 
ments. 

Chemical industry requirements 
likewise will increase, it was stated, 
as new chemical plants are being lo- 
cated adjacent to plants producing 
LPG to assure their supply of these 
raw materials. Chemical demand 
was up 35% over 1946 last year. 


All these, Mr. Legatski declared, 
“will tax our every facility to the ut- 
most to meet this sky-rocketing de- 
mand. There is certainly an incen- 
tive to build new recovery facilities, 
and also for all of us to be thinking 
constructively of ways and means for 
correcting the seasonal load varia- 
tions which constitute a current ma- 
jor problem. 

“Heretofore, the mounting require- 
ments for these materials have beer. 
met chiefly with adventitiously ex- 
tracted propane and butane—i.e., by- 
products of our natural gasoline 
plant and refinery vapor recovery 
operations. From now on, the de- 
sign objective in recovery projects 
will tend to shift more and more to 
complete recovery of propane. With 
the growing interest in ethane as 4 
chemical raw material, it is even to 
be expected that there will be numer- 
ous cases where substantially com- 
plete ethane recovery will be the 
target.” 


Continuing, he pointed out that 
three principal problems confront the 
industry. First, the industry must 
supply facilities to meet a demand 
which has shown no signs as yet of 
leveling off. 


Second, the small gasoline company 
particu'arly must decide how to go 
about capturing additional production 
most economically—whether to modi- 
fy existing plants or scrap them for 
new ones. 


Third, the question of evening out 
seasonal demand fluctuations is up- 
permost in the minds of producers 
as well as_ distributors. New 
large volume outlets, coupled with 
those resulting from intensive culti- 
vation of special summer loads, 
should go a long way toward leveling 
out demand, it was said. 


Such outlets, representing at pres- 
ent only partially-explored fields, 
were pointed out as: (1) domestic all> 
conditioning, (2) new utilities appli- 
cations, (3) various applications im 
agriculture or in activities related to 
it and (4) use of LPG as premium 
automotive fuels. 
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QUESTIONS and ANSWERS 





Gasoline and Cycling Plant Operation 


What is the best means of keep- 
ing absorption oil clean and 
within the desired average mo- 
lecular weight range? 


There are several ways of keeping 
absorption oil clean, making use of 
distillation. Some cycling plants 
make a fuel oil or kerosine having 
the same characteristics as their ab- 
sorption oil, hence constantly dis- 
card a certain portion to salable 
products and make up from their 
daily product. Most plants cannot 
utilize this simple system. 


A second method is to withdraw 
periodically the absorption oil from 
the system for redistillation to the 
desired boiling range. This requires 
an auxiliary supply sufficient to run 
the plant while the dirty oil is be- 
ing restored. 


A third, and preferable method, 
uses a purifier in a shunt circuit off 
the absorption oil system, and may 
be connected into the plant flow 
sheet in many ways. It continually 
withdraws a small part of the oil 
circulated, and returns clean oil to 
the system. 


In one patented system a portion 
of the oil is withdrawn from the 
plant circulation into an auxiliary 
still. Here the oil is brought in con- 
tact with steam to be used for strip- 
ping in the main plant still. The 
latent heat required for oil evapora- 
tion is supplied by a heater tube 
bundle. Oil vapors and steam enter 
the still in the vapor phase. 


The dirt and heavy ends, including 
sludge and other “muck” found in 
dirty absorber oil, remains in the 
auxiliary still or purifier where it 
accumulates until dumped by the 
operator. Thus, in effect, the only 
cost for cleaning the oil is in the 
first-cost of the purifier assembly 
and its installation. The small 
amount of heat required to vaporize 
the oil purified is recovered in the 
Plant's main still. This heat is re- 
Covered in the stripping section of 
the still where the oil vapors are 
recondensed. 

An additional advantage of this 
system is that the absorption oil is 
always clean and of desired average 
molecular weight. The muck which 
Normally accumulates in exchangers 
and other heat-transfer surfaces 
hever has a chance to deposit. The 
small amount of high temperature oil 
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Data in answer to questions 
presented on these pages is 
supplied through the coopera- 
tion of authorities with the 
equipment and _ engineering 
companies of the Natural Gaso- 
line Supply Mens Assn., among 
others. Readers are invited to 
submit queries on plant operat- 
ing problems in their own work. 











vapor entering the still aids strip- 
ping and can easily be accommo- 
dated without alteration in routine 
operating procedure. Operator’s at- 
tention is limited to a few minutes, 
generally once a week or even over 
more extended periods.—Norman K. 
Rector, Petroleum Engineering, Inc., 
Houston. 


What can be done to repair a 
concrete cooling tower basin 
which has been attacked by the 
cooling water? 


One of the best methods of re- 
pairing disintegrated concrete is by 
means of “guniting,’ the spraying 
of a cement and sand mixture onto 
the affected areas. The mixture or- 
dinarily consists of 1 part cement to 
3 or 41% parts of sand, mixed dry, 
which is hydrated as it leaves the 
spray nozzle by passing through a 
high pressure jet of water. 


The following specifications are 
recommended for repairing disinteg- 
rated concrete cooling tower basins, 
as indicated in the accompanying 
Fig. 1. 


All disintegrated concrete shall be 
removed by pneumatic tools or other 
approved method, exposing good hard 
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Fig. 1—Cross sectional view of cool- 
ing tower basin repaired with gunite 


surfaces of the original concrete. If 
removal of the disintegrated concrete 
does not produce a clean surface, 
then these surfaces shall be sand- 
blasted, using the cement gun as a 
sand blast machine, before any 
“gunite” mixture is applied. 

Reinforcing, consisting of 2 in. x 
2 in. No. 12 & No. 12 galvanized 
welded fabric, shall be held in place 
by % in. by 2 in. “gunite” lead an- 
chors placed on required centers. 
“Gunite” mixture, 1 part cement to 
314 parts sand, shall be shot behind, 
around and over the reinforcing to 
the required thickness, or to restore 
the disintegrated concrete to its 
original contours. 


It is not necessary to prepare 
forms for the repair operation, since 
the original concrete will serve as a 
shield against which the gunite is 
shot. The finished surfaces are true, 
with sharp, well-defined corners and 
angles. Any finish required can be 
employed. It is recommended, how- 
ever, that the finish be the natural 
cement gun finish as applied by the 
nozzle. 


Average characteristics of the 
“gunite” mixture indicate compres- 
sive strength running as high as 
10,000 Ibs. per sq. in. in 30 days, 
modulus of elasticity exceeding 4,- 
000,000 Ibs. per sq. in., no sand, air 
and water pockets when placed at 
from 40 to 60 psi. pressure. The ma- 
terial has 5% moisture absorption 
or less, is exceptionally dense and 
waterproof, will bond to any clean 
surface and in laboratory tests be- 
tween concrete and gunite blocks, 
failed either in the concrete or in the 
concrete-gunite joint at an average 
of 213 lbs. per sq. in. — J. Q. A. 
Greene, Gunite Concrete & Construc- 
tion Co., Kansas City. 


What has been learned from the 
study of corrosion of condensate 
well casing, fittings and flow 
lines sponsored by N.G.A.A. that 
will help a cycling or natural 
gasoline plant operator in com- 
batting his own plant corrosion 
problems? 


The N.G.A.A. Corrosion Research 
Project Committee work has indicated 
several things which will be helpful 
to cycling and natural gasoline plant 
operators in combatting and studying 
his own plant corrosion problems. One 
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of these is the use of metal test 
coupons to determine corrosion rates. 
These may be used in pressure lines 
and vessels in the plant, similarly 
to the use they have been put to 
in the corrosive distillate wells in 
the field. They may also be used, 
and in fact are being used, in cooling 
towers to study the corrosive effects 
of the circulating water. 

The effectiveness of sodium dichro- 
mate in low concentrations in the ab- 
sence of oxygen has been brought out 
by the N.G.A.A. work. Therefore, in 
some instances it is conceivable that 
the plant operator might economical- 
ly use chromate in low concentrations 
to reduce internal corrosion in parts 
of his plant system that are known 
to be free of oxygen. 

The N.G.A.A. work also has indi- 
cated the importance of considering 
acidity produced in the liquid water 
phase by carbon dioxide. Therefore, 
where the plant operator is handling 
carbon dioxide under reasonably high 
partial pressures, he is forewarned 
by the N.G.A.A. work to anticipate 
the possibility of corrosion of iron 
equipment. 

The plant operator will be _ in- 
terested in N.G.A.A. and National 
Assn. of Corrosion Engineers results 
on the use of low chrome and low 
nickel alloys in the field. If these 
alloys continue to indicate the excel- 
lent corrosion resistance that present 
field tests indicate, the use of such 
alloys in corrosive areas in the plant 
would appear to be well worth fur- 
ther investigation. 

The N.G.A.A. group also has spon- 
sored research work at the Corrosion 
Research Center of the University of 
Texas. This group has acquired fa- 
miliarity with the practical operating 
problems of the natural gasoline and 
cycling industries to some degree and 
is well qualified to discuss with any 
gasoline or cycling plant operator 
his peculiar corrosion problem. This 
group is available on a consultation 
basis for any specific corrosion prob- 





Reprints 


Reprints of any articles ap- 
pearing in Petroleum Proc- 
essing ordinarily are made 
only on order. Because present 
conditions prevent our holding 
the type after an issue is pub- 
lished, inquiries for quantity 
reprints should be forwarded 
promptly after receipt of the 
issue, by telegram if possible. 
Reprints ordered after the type 
has been broken down have to 
carry the additional cost of re- 
setting the article. 


Should you desire an article 
reprinted for you, please order 
the reprints promptly. 
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lems that may arise in gasoline or 
cycling plants. 

The above opinions are not neces- 
sarily those held by Lone Star Pro- 
ducing Co.—T. S. Bacon, Lone Star 
Producing Co., Dallas (former chair- 
man, N.G.A.A. Corrosion Research 
Project Committee). 


Using present conventional meth- 
ods, what is the maximum econo- 
mic propane recovery in the stock 
tanks for a natural gasoline plant, 
and what procedure is recom- 
mended? Assume the wet gas has 
5 mol-% propane, 10 mol-% bu- 
tane and heavier, and plant in- 
take pressure is (a) less than 
250 psi. and (b) more than 250 
psi. 


Five factors in general determine 
the propane recovery which may be 
economically practical for any given 
natural gasoline plant (assuming pro- 
pane to be worth on the order of 5c 
per gal). Many other minor factors 
should also be taken into considera- 
tion, but these can be best considered 
as part of studies of individual plants. 
The principal factors are: 

1—Whether plant is presentiy in 
operation or whether the plant under 
consideration is being designed for 
installation. If the plant is already 
in operation, application of refrigera- 
tion to gas and oil entering the ab- 
sorber and also the use of refrigera- 
tion for sub-cooling distillation unit 
overhead and de-ethanizer overhead 
will be found useful. It is quite cost- 
ly to increase oil circulation through 
a plant already in operation. There- 
fore, propane recovery that can be 
attained by use of refrigeration is 
commonly considered the economic 
point to approach. In large plants a 
considerable rebuild, including addi- 
tions to oil circulation, may be justi- 
fied. 


2—-Assuming the plant in ques- 
tion is being presently designed, so 
process engineers have a free hand, 
the first consideration in trying to 
arrive at economic propane recovery 
is the size—capacity—of the plant it- 
self. If a plant is relatively small 
on the order of 20,000 gal. per day 
of absorption gasoline, butanes and 
propane, it is obvious that the eco- 
nomic propane recovery point will 
be lower percentagewise than for a 
large plant, say producing 200,000 
gal. per day of total products. 

3—Location of the plant has a con- 
siderable bearing on maximum eco- 
nomic propane recovery. This is 
particularly true in the case of small 
plants. If a lively local market is 
available, even a small plant can go 
for relatively high propane recovery; 
but if the product must be marketed 
in tank cars to a distant point, the 
small plant may be at a disadvantage. 


4—Pressure at which gas to the 
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plant is available for absorption hag 
much to do with the economic pro- 
pane recovery limit. If absorption 
pressure is at 100 psi., propane re- 
covery above 25% is rarely feasible. 
If pressure is available around 250 
psi., 50% propane recovery would be 
a fair assumption. If 600 lbs. pres- 
sure is available, propane recoveries 
as high as 75 to 85% can be justi- 
fied if other conditions are right. 

The foregoing statements assume 
cases where the absorption pressure 
is available because the gas is mar- 
keted at predetermined pressures or 
for other reasons aside from gasoline 
plant operation. If the gas comes to 
the plant at low pressure and the 
only reason for increasing this pres- 
sure is to improve recovery from 
gasoline plant, then a case _ study 
should be made to determine the opti- 
mum pressure at which to operate 
compressors as part of determining 
economics of propane recovery. The 
ideal pressure range of absorbers for 
propane recovery is from 500 to 700 
psi. 

5—The biggest single factor con- 
trolling economics of propane re- 
covery is the concentration of pro- 
pane in the gas itself. If it is re- 
latively lean, meaning 2 to 4% pro- 
pane in gas coming to the plant, 
propane recovery above 30 or 35% 
probably will not be economically 
feasible. If the propane content is in 
the medium range, say 4 to 7%, 
50 to 60% might be considered a 
reasonable assumption. If the gas 
is rich in propane, 10 to 14% propane 
content, recoveries as high as 85 to 
90% are considered economical. 


It is obvious that all of the factors 
mentioned above must be taken into 
account since each factor affects the 
others. No overall conclusions can 
be stated categorically. It can be 
stated factually that at the present 
time one particular plant having pro- 
pane content in gas of about 7 mol-% 
is being designed for 75% propane 
recovery. Approximately 100,000,000 
cu. ft. of gas is available and absorp- 
tion pressure is set at 600 psi. be- 
cause this is the pressure required 
for marketing the gas. This plant 
is a combination oil absorption and 
refrigeration unit. 

It can be further stated that in 
another plant having approximately 
50,000,000 cu. ft. of gas available, 
the gas containing 12 to 14 mol-% 
propane, the absorption pressure is 
set at 700 psi. and the recovery at 
85% of propane. This plant is 4 
straight oil absorption unit. 

The present overall situation is that 
propane recoveries are trending up 
ward because the market is strong. 
Each plant situation should be 
studied so that design percentage of 
propane recovery can be intelligently 
set.—R. P. Mase, Jones & Laughlin 
Supply Co., Engineering & Construc 
tion Division, Tulsa. 
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Services to the Refiner.. . 
Complete and Quickly Available 


Available to the Refining Industry are the 
comprehensive services Du Pont offers in connection with 
its Tetraethyl Lead Compounds. These services—technical, 
safety, and medical—are at all times ready to provide 
friendly, cooperative assistance in the solution of any 
problems involving the use or handling of TEL. 


DISTRICT LABORATORIES, conveniently located through- 
out the country, provide dependable laboratory tests on 
fuels and lubricants and furnish technical assistance in 
the use of Du Pont TEL Compounds and other additives. 


SAFETY SERVICES are always available to give advice on 
blending plant construction, maintenance and operation, 
tank cleaning or dismantling operations, to check applica- 
ble safety precautions or to provide help in an emergency. - 


MEDICAL SERVICES are constantly working to maintain 
the highest degree of industrial hygiene possible among 
employees engaged in the handling of TEL compounds. 
They are-available for regular examinations of personnel 
and for consultation on general health problems relating 
to the use of TEL. 


Users of Du Pont TEL Compounds realize the value of 
these helpful services. For further information ask your 
Du Pont Petroleum Chemicals representative or write 
today to the nearest District Office. 


Top: One of the specially-trained members 
of the Du Pont medical staff and a safety 
service representative discussing regulations 
governing the handling of TEL compounds 
with a refinery superintendent responsible 
for blending of gasoline. 


Bottom: View in chemical section of a dis- 
trict laboratory. All district laboratories are 
also equipped with a knock testing section 
for making octane determinations. 


Right: A Du Pont safety service representa- 
tive training new blending plant operator 
in TEL tank car unloading procedure. 
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.....Plus a Program of L, 
Research for the Future 


Electron microscope used 


in research investigations 
on petroleum additives. 





f 
for 
sul: 
wh 
as 
ips 

TETRAETHYL LEAD COMPOUNDS ; ra 
In addition to the services for helping with day-to-day problems, oe 
avianon six Du Pont is also engaged in a long-range research program. nd 
MOTOR Mix This program has as its objectives the improvement of anti- a 
ghee knock agents and other additives and the development of new ro 
ones to meet the higher performance standards which the future = 
is sure to bring. ea: 
an 
GASOLINE OXIDATION INHIBITORS Participating, are the various laboratories of the Petroleum be 
LUBRICATING OIL ADDITIVES Chemicals Division. Their work is supplemented by a continu- My 
GASOLINE DYES ous interchange of information with other Du Pont research su 
groups. 
FUEL OIL ADDITIVES St 
. Thus Du Pont, through research, is helping to produce better 
fuels and lubricants—today and in the future. 
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RAPID METHODS OF ANALYSIS 





Most refinery laboratories at one time or another have occasion 
to develop their own individual short-cut analytical methods. 
Many of these procedures are equally as good as the conventional 
ones in certain applications, and frequently have the added ad- 
vantage of being more easily and rapidly performed. To make these 
improved procedures more widely available to the industry in general, 
a “Symposium on Rapid Methods of Analysis” was held by the Division 
of Refining during the API’s 28th annual meeting in Chicago, Nov. 8-11. 
Fifteen papers describing such methods were presented. Below are 
given brief abstracts of each of them. For complete copies of any of 
the papers, it is suggested that readers write the API, 50 West 50th St., 


New York 20. 











Sulfur in Hydrocarbons 


“Quantitative Determination of 
Sulfur in Hydrocarbons by X-Ray 
Absorption,” by William L. Kehl 
and John C. Hart, Gulf Research 
and Development Co., Pittsburgh, 
Pa. 


A rapid method has been developed 
for quantitatively determining the 
sulfur content of liquid hydrocarbons 
which contain essentially only sulfur 
as impurity. A North American Phil- 
ips Geiger counter X-ray spectrome- 
ter unit has been adapted for this 
purpose. The Geiger tube, scaling cir- 
cuit, and mechanical counter are used 
to measure the intensity of the beam 
transmitted by the unknown and by 
a standard absorber. A suitable cali- 
bration curve relates the sulfur con- 
tent of the unknown, in per cent by 
weight, to the observed intensities. 
This method enables a_ technician 
easily to analyze a sample in 10 min, 
and the analyses have been found to 
be accurate to within +0.025% by 
weight for samples containing from 
0 to approximately 3% by weight of 
sulfur. 


Stack-Gas Analysis 


“Rapid Method of Stack-Gas 
Analysis for Total Sulfur and 
Sulfur Dioxide,’ by C. W. Key, 
Richfield Oil Corp., Wilmington, 
Calif. 


_The current interest and regula- 
tions of the petroleum industry in 
“air pollution” necessitates a rapid 
analytical method by which the total 
sulfur and the sulfur-dioxide content 
of stack gases may be determined. 
To be of greatest utility the method 
of sampling and analysis should be 
accurate, rapid, and simple to manip- 
Wate. These requirements have been 
accomplished in a procedure by which 
the total sulfur content of stack 
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gases is determined by oxidation and 
simultaneous absorption of the sul- 
fur dioxide and coexisting sulfur tri- 
oxide in a 3%-aqueous solution of 
hydrogen peroxide. The per cent of 
sulfur as sulfur dioxide is determined 
separately by mass spectrometer. 


The sampling techniques, analyti- 
cal apparatus, and procedures are 
described. Also included are sum- 
maries and tabulations of results ob- 
tained on stack gases from a minia- 
ture stack prepared in the laboratory, 
synthetic blends of sulfur dioxide and 
air, as well as typical results ob- 
tained on commercial-unit flue gases. 
The results obtained both by the hy- 
drogen-peroxide and mass-spectrome- 
ter methods show good agreement 
between those by actual analysis and 
the theoretical. The method is rapid 
and accurate, thus providing a means 
of checking the sulfur content of re- 
finery flue gases. 


Stripper Efficiency 


“Carbon Dioxide Scrubbing 
Method for Determining Stripper 
Efficiency,’ by L. A. Webber, 
Phillips Petroleum Co., Borger, 
Texas. 


The degree of solvent stripping is 
an important factor in the efficiency 
of gas-absorption processes, and is of 
major importance in processes re- 
quiring high solvent-to-feed ratios. A 
carbon-dioxide scrubbing method has 
been developed which is superior in 
accuracy to the distillation and va- 
por-pressure procedures for evaluat- 
ing stripper efficiency and which has 
also additional advantages of requir- 
ing less analytical time and skill. 


The method was developed specifi- 
cally for the analysis of residual C 
hydrocarbons in denuded furfural sol- 
vent used in butylene purification, 
but has been applied with equal pre- 


cision in the dnalysis of denuded min- 
eral seal’ oil used in conventional oil- 
absorption processes. Although the 
method has been used as a control 
analysis only for residual C,’s, slight 
modifications have been investigated 
which indicate that the method 
should have utility in measuring the 
stripping efficiency of natural gaso- 
line and vapor-recovery absorption 
systems. 


Carbon Monoxide, Carbon Dioxide 


“Continuous Determination of 
Carbon Monoxide and Carbon Di- 
oxide in Pilot Plant and Refin- 
ery Operations Using an Infra- 
red Gas Analyzer,” by H. Sobcov 
and F. P. Hochgesang, Socony- 
Vacuum Laboratories, Paulsboro, 
N. J. 


Within the past few years simple 
and rugged infrared instruments, 
based upon an infrared filtering sys- 
tem somewhat similar to a visible 
light colorimeter, have been devised 
and used by several investigators to 
analyze continuously samples and, in 
some cases, process streams. This 
paper reports the application of such 
an instrument to the continuous de- 
termination of carbon monoxide and 
carbon dioxide in the flue gases from 
certain catalytic cracking operations. 
A conimercial infrared gas analyzer 
has been sensitized, calibrated, and 
tested in the laboratory; then field- 
tested under normal plant operating 
conditions to determine: (1) carbon 
monoxide in the flue gas from an ex- 
perimental TCC catalyst regenerat- 
ing kiln; and (2) carbon monoxide 
and carbon dioxide, individually, in 
the flue gas from a full-scale Houdry 
catalytic cracking unit. During sev- 
eral months of field testing this in- 
strument was found to perform the 
foregoing analyses continuously, re- 
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liably, and with little maintenance, 
thereby aiding in operational control 
and efficiency calculations for these 
plants. A brief description of the 
principle of, and procedures for, op- 
eration of the instrument is given. 
The infrared analyzer is believed to 
offer distinct advantages over other 
types of instruments currently in use. 


Dissolved Oxygen 
In Hydrocarbon Oils 


“Determination of Dissolved 
Oxygen (in Hydrocarbon Oils) ,” 
by J. H. D. Hooper, Anglo-Ira- 
nian Oil Co., Ltd., Sunbury-on- 
Thames, Middlesex, England. 


As part of a program concerned 
with the solvent refining of lubricat- 
ing oils, a method has been developed 
for determining the dissolved-gas and 
oxygen contents of oil samples. This 
method has been applied particularly 
to lubricating-oil components and also 
to furfural, but it can be‘used for 
determining dissolved oxygen in the 
majority of liquid petroleum prod- 
ucts, including volatile liquids such 
as gasoline. 


The procedure, which is suitable 
for routine use, involves the removal 
of dissolved gas from a known weight 
of oil sample by agitation under re- 
duced pressure in a special degassing 
vessel. Oils are normally degassed at 
100° C.; but for liquids with rela- 
tively low boiling points, such as fur- 
fural, the determination is made at 
room temperature. The extracted gas 
is measured in a burette and then 
transferred to a Haldane apparatus 
for the determination of oxygen con- 
tent. 


The test requires between 50 ml. 
and 150 ml. of sample; and a com- 
plete determination can be carried 
out in from 2 to 4 hrs., depending 
upon the viscosity of the sample. 


The accuracy of the method has 
been checked by using the apparatus 
to determine the solubility of oxygen 
in distilled water, when consistent re- 
sults in close agreement with the 
known value were obtained. The ap- 
paratus and test procedure are de- 
scribed in detail, and various possi- 
ble sources of error, including those 
incurred during sampling, are dis- 
cussed. 


Burners for Elemental Analysis 


“Modified Burners for Elemen- 
tal Analysis by Lamp Combus- 
tion and their Application to Spe- 
cial Problems,’ by G. E. C. Wear 
and E. R. Quiram, Esso Labora- 
tories-Research Division, Stand- 
ard Oil Development Co., Eliza- 
beth, N. J. 


This paper describes several modi- 
fied burners which are superior to 
the standard burner for lamp com- 
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bustion specified in ASTM Test D 90- 
47T. Burners for both volatile and 
non-volatile liquids have been de- 
signed and are illustrated. Applica- 
tion of these modified burners to the 
following problems is discussed: 

1. Determination of sulfur in aro- 
matics without recourse to blending. 

2. Determination of halogens 
(chlorine and bromine) in gasoline: 
Essentially complete combustion is 
obtained as contrasted to results 10 
to 30% low using the standard burner. 

3. Determination of carbon and hy- 
drogen in petroleum hydrocarbons: 
Although satisfactory results for hy- 
drogen only may be obtained with the 
ASTM burner, it is known to yield 
low results for carbon. 


Plant Viscosity Control 


“Use of the Viscorator for 
Plant Viscosity Control,’ by A. 
E. Franzen, Standard Oil Co. 
(Ind.), Whiting, Ind. 


A continuous viscosimeter, manu- 
factured under the trade name of 
“Viscorator,” has been found to be 
suitable for viscosity control of mo- 
tor-oil distillates. With this manually- 
operated indicating instrument, an 
accuracy of +3 sec. Saybolt Univer- 
sal viscosity can be expected. Some 
operating difficulties, such as flow 
pulsation and time lag for true tem- 
perature, were encountered. Continu- 
ous recording Viscorators, with prop- 
er auxiliary flow and temperature 
controllers, are expected to eliminate 
these operating difficulties and there- 
by increase the accuracy. 


Naphthalene, Methyl Naphthalenes | 
And Total Naphthalenes 


“Determination of Naphtha- 
lene, Methyl Naphthalenes, and 
Total Naphthalenes in Admiz- 
ture with Other Hydrocarbons by 
Ultraviolet Absorption,” by J. A. 
Anderson, Jr., Humbie Oil and 
Refining Co., Baytown, Texas. 


A method utilizing ultraviolet ab- 
sorption spectroscopy has been de- 
veloped whereby analysis of the 100- 
to 480° F. fraction of petroleum for 
naphthalene (boiling point = 424° 
F.), alpha methyl naphthalene (boil- 
ing point = 473° F.), and beta meth- 
yl naphthalene (boiling point = 466° 
F.) can be made in 1 to 1% hrs. An 
approximate analysis for total naph- 
thalenes in fractions having a maxi- 
mum boiling point of 550° F. can be 
made in about 30 min. In the deter- 
mination of individual naphthalenes 
in samples having a maximum boil- 
ing point of 480° F., absorption meas- 
urements are made at 9 wave lengths. 
Base-line absorption coefficients are 
obtained at 3 points, and simultane- 
ous equations are solved for determi- 
nation of the percentages of naph- 
thalene, alpha methyl naphthalene, 


and beta methyl naphthalene. The 
approximate analysis is made for to- 
tal naphthalenes on the basis of ab- 
sorption measurements at two wave 
lengths. In the case of samples hay- 
ing a maximum boiling point of 550° 
F., analysis is made for total naph- 
thalenes only, using absorption meas- 
urements at 2 wave lengths. Several 
hundred samples have been analyzed 
by this procedure. Results on syn- 
thetic samples have indicated that a 
precision of about 1% of a naphtha- 
lenic component on a total sample 
basis can be obtained. Routine sam- 
ples may contain interfering compo- 
nents which will cause the absolute 
accuracy of analysis to be somewhat 
less than that obtained in the analy- 
sis of synthetic samples. However, in 
the numerous routine samples which 
have been analyzed, good agreement 
(+ 2 to 3%) has been obtained for 
the total naphthalenes present as in- 
dicated by the sum of the individual 
components and by the analysis for 
total naphthalenes. 


Inorganic Chlorides in Crude Oil 


“Determination of Inorganic 
Chlorides in Crude Oils by Direct 
Electrometric Titration,’ by R. 
E. Dickey and L. V. Sorg, Stand- 
ard Oil Co., (Ind.), Sugar Creek, 
Mo. 


Existing methods for the routine 
determination of inorganic chlorides 
in crude oil are similar, for the rea- 
son that it is necessary first to ex- 
tract the chlorides with water and 
then to determine the chlorides in 
the aqueous extract. These methods 
are time-consuming, and difficulty is 
encountered in obtaining consistently 
reproducible results, particularly be- 
tween different laboratories. 

A procedure has been developed by 
which it is possible to titrate directly 
the inorganic chlorides in crude oil 
without preliminary water extraction. 
This procedure utilizes the precision- 
shell titrometer to carry out a direct 
electrometric titration in a non-aque- 
ous solvent. A silver electrode is used 
as the indicating electrode, and 4 
high-resistance glass electrode as the 
reference electrode—the titrating s0- 
lution being standard silver nitrate in 
90% isopropyl alcohol. 

A wide variety of crude oils from 
various producing fields has been 
analyzed for inorganic chlorides, and 
the direct electrometric titration 
method has been found applicable m 
all cases. The presence of hydrogen 
sulfide and/or moderate amounts of 
mercaptans does not impair the pre- 
cision of the method. 


The precision and accuracy of di- 
rect electrometric titration have been 
shown to be adequate for control pur- 
poses. For crude oils containing 1 
organic chlorides equivalent to 0 Ib. 
to 300 Ib. sodium chloride per 1000 
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LOW DOLLAR 


PIPE LINE PROTECTION 


Positive corrosion control of your pipe lines can cost as little 
as a few dollars per mile per year when you install Alcoa 
Anodes. Compare that to pipe line replacement expense. 
These self-powered, buried anode systems for cathodic 
protection frequently cost less to install and maintain than 
other protective systems. Alcoa Anodes automatically regu- 
late their current output . . . won’t damage pipe line coatings. 
Install them wherever they’re needed along your entire pipe 
line, for they need no external power source. Thus you have 
continuous protection, unaffected by wind, storm or lightning. 
Cast from specially compounded alloys to give maxi- 
mum protection per pound of metal, Alcoa Anodes are 
available in sizes to meet your needs, for prompt shipment. 
ALUMINUM CompPANny OF AMERICA, 626 Gulf Building, 
Pittsburgh 19, Penna. Sales offices in 55 principal cities. 
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It is well known that packed towers are poor ‘ 
devices for liquid-liquid contacting due to their ' 
excessive tendency toward channeling. 
Tests have shown that Koch Kaskade trays give 
twice the efficiency and twice the capacity of 
rings or bubble trays in caustic scrubbing of gaso- 
line. 
Each Koch Kaskade tray gives a large number of 
| contacts without the violent agitation which makes & 
| for emulsification. \ 
| Koch Kaskade trays are rec- 
| ommended for solvent ex- é 
traction and many other , 
liquid-liquid contacting serv- , 
ices. ¢ 
Quick delivery can be ob- 
tained with trays made of V 
steel or any commercial alloy. . 
S Inquiries are welcomed, no obligation of course. i i _ 
" Write for Bulletin P-101 s-” . 
U.S. PATENT Ties )' i 
NO. 2.401.569 Sa THE KOCH ENGINEERING COMPANY 
Son CONSULTING and CONTRACTING ENGINEERS 
Ne 335 West Lewis St. Wichita, Kansas r 


British Associates: Messrs. A. F. Craig G@ Company, Ltd., Paisley, Scotland 
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bbl., a maximum deviation of 5 Ib. 
of sodium chloride per 1000 bbl. may 
be expected. 


Nitrogen in Volatile 
Organic Compounds 


“Determination of Nitrogen in 
Volatile Organic Compounds by 
a Semimicro-Dumas Method,” by 
B. B. Buchanan, M. D. Grimes, 
D. E. Smith, and B. J. Heinrich, 
Phillips Petroleum Co., Bartles- 
ville, Okla. 


A modified semimicro-Dumas meth- 
od has been devised whereby the ni- 
trogen content of volatile organic 
compounds may be obtained—using 
principally the same apparatus as de- 
scribed by Joseph B. Niederl. 

Carbon dioxide is prepared from 
dry ice essentially in the same man- 
ner aS has been reported by Harry 
Gonick and others. Other modifica- 
tions of Niederl’s method include: a, 
a special procedure for introducing 
the sample, free from air, into the 
sample bulb; and, b, a special pro- 
cedure for breaking the sample bulb 
inside the combustion tube after all 
the air has been swept out with car- 
bon dioxide. 

Non-volatile liquid and solid or- 
ganic samples may also be analyzed 
for nitrogen content—using the same 
apparatus described, minus modifi- 
cations (a) and (b). Detailed draw- 
ings of the apparatus, which is not 
easily obtained commercially, are in- 
cluded. 


Inhibitors in Gasoline 


“Determination of Inhibitors in 
Gasoline,’ by Paul R. Thomas 
and Harry C. Becker, The Texas 
Co., Beacon, N. Y., and Leon 
Donn, Jefferson Chemical Co., 
New York. 


Alkyl-substituted aminophenols and 
p-phenylenediamine compounds have 
assumed wide use in gasoline to pre- 
vent gum formation and increase the 
general stability. A method is de- 
Scribed which will determine the 
amount of active inhibitor remaining 
in a gasoline. 

The inhibitor is extracted from the 


_8asoline with one-tenth normal hy- 


drochloric acid. If the gasoline is 
highly cracked, a cloudiness occurs 
m the extract which is removed by 
washing with ethyl acetate. The pH 
iS adjusted to about 5.8 by adding a 
buffer solution of ammonium acetate 
and acetic acid. Addition of 30% hy- 
drogen peroxide develops a pink color 
which is proportional to the concen- 
tration of inhibitor present. The 
amount of inhibitor is read from a 
Curve which is prepared for the dif- 
ferent inhibitors. A complete deter- 
mination requires only 20 min. to 35 
min. time. The average deviation is 
~0.01 mg. and the maximum devia- 
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tion +0.03 mg. for p-phenylenedia- 
mine-type inhibitor; whereas, for 
aminophenol-type inhibitors, the av- 
erage deviation is +0.05 mg. and the 
maximum +0.10 mg. 

Dyes commonly used in gasoline, 
metal deactivators, and tetraethyl 
lead do not interfere with the deter- 
mination. 


Applications of X-Ray Diffraction 


“Applications of X-Ray Dif- 
fraction Methods to Rapid An- 
alyses in the Petroleum Indus- 
try,” by Harold K. Hughes, John 
W. Wilczewski, and J. B. Rather, 
Jr., Socony-Vacuum Laborator- 
ies, Brooklyn, N. Y. 


Although X-ray diffraction analy- 
sis on a research basis has been in 
use for many years, it has been the 
development of the fully automatic 
spectrometer which has _ promoted 
this method to a position of import- 
ance in the larger petroleum analyti- 
cal laboratories. This instrument pro- 
vides the analysis of certain com- 
plex inorganic and organic com- 
pounds which no other method can 
handle. Moreover, in many cases 
more familiar materials can be iden- 
tified much more rapidly than by the 
better known wet analytical proced- 
ures. 

This paper discusses some of the 
techniques for handling samples 
which are processed through the in- 
spection division of the technical 
service department, Socony-Vacuum 
Laboratories. X-ray analyses of ‘these 
samples are handled in an average 
time which is under 3 hrs. The work 
includes the rapid identification of a 
variety of corrosion products, cylin- 
der and piston deposits, nominally 
pure chemicals, and various contami- 
nants found in used petroleum prod- 
ucts and deposits taken from lubri- 
cating systems. Rapid X-ray analyses 
are made possible by taking advan- 
tage of a number. of techniques in 
the handling of samples which are 
described in detail in the report. 

It has been the authors’ experience 
that the X-ray spectrometer is well 
adapted to rapid quantitative analy- 
sis. Several general methods are de- 
scribed briefly, and a discussion of 
the possible errors inherent in count- 
ing procedures is included. 


Water in Gaseous Propane 


“Determination of Water in 
Gaseous Propane by Means of 
Infrared Spectroscopy,’ by W. 8. 
Gallaway, Universal Oil Products 
Co., Riverside, Ill. 


A rapid method for the determina- 
tion of water in gaseous propane has 
been developed based on the absorp- 
tion of water vapor near 6 microns. 
This wave length was chosen in pref- 
erence to the 1.9, region studied by 


Todd and Gauger because of the 
greater sensitivity at the longer wave 
length. An accuracy of 0.05 mg. to 
0.1 mg. of water per liter of gas is 
easily obtained using a cell only 12 
cm. long. The procedure involves re- 
cording the spectra of the wet and a 
dry sample from 5.8 to 6.3 microns, 
measurement of certain differences 
in the records obtained, and reference 
to calibration curves. The complete 
analyses require 20 min. or less, and 
may be extended to the determina- 
tion of water in other gaseous hydro- 
carbons which do not have strong 
absorption at this wave length. 


Ethylene Oxide 


“Continuous Infrared Determi- 
nation of Ethylene Oxide in Pilot 
Plant Facilitates Process Devel- 
opment,” by I. Hasegawa and R. 
G. Simard, Atlantic Refining Co., 
Philadelphia. 


Continuous determination of the 
concentration of fhe principal com- 
ponent in the product gas stream 
from an ethylene-oxide pilot unit by 
infrared absorption was a material 
aid in process development. 


As compared to control based on 
the analysis of spot samples, the rap- 
id response, accuracy, and continuous 
recording afforded by this instrumen- 
tation made possible more rapid and 
effective exploration of process vari- 
ables. Some of the advantages result- 
ing from this type of analytical con- 
trol are discussed from the process- 
development standpoint. 

The instrument used is the auto- 
matic recording gas analyzer, infra- 
red absorption type, manufactured by 
Baird Associates, Inc. 


Total Olefins and Total Aromatics 
In Hydrocarbon Mixtures 


“Determination of Total Ole- 
fins and Total Aromatics in Hy- 
drocarbon Mixtures by Raman 
Spectrometry,’ by J. J. Heigl, 
J. F. Black, and B. F. Duden- 
bostel, Jr., Esso Laboratories, 
Standard Oil Development Co., 
Elizabeth, N. J. 


The Raman lines characteristic of 
the olefin and aromatic carbon-car- 
bon bond vibrations are employed in 
the analysis for total unsaturation 
and total aromaticity. These analyses 
are performed by scanning the spec- 
tral region with a wave-number shift 
of 1,590 cm.-1 to 1,680 cm.-1 from 
the exciting line. A function of the 
area under the recorded peak rather 
than peak height is employed in both 
analyses, because the position of the 
peaks shifts slightly with different 
olefin or aromatic compounds. Re- 
sults from both analyses may be ob- 
tained with an accuracy of approxi- 
mately +10% of the correct value. 
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Rapid Methods of Analysis 





bbl., a maximum deviation of 5 Ib. 
of sodium chloride per 1000 bbl. may 
be expected. 


Nitrogen in Volatile 
Organic Compounds 


“Determination of Nitrogen in 
Volatile Organic Compounds by 
a Semimicro-Dumas Method,’ by 
B. B. Buchanan, M. D. Grimes, 
D. E. Smith, and B. J. Heinrich, 
Phillips Petroleum Co., Bartles- 
ville, Okla. 


A modified semimicro-Dumas meth- 
od has been devised whereby the ni- 
trogen content of volatile organic 
compounds may be obtained—using 
principally the same apparatus as de- 
scribed by Joseph B. Niederl. 

Carbon dioxide is prepared from 
dry ice essentially in the same man- 
ner as has been reported by Harry 
Gonick and others. Other modifica- 
tions of Niederl’s method include: a, 
a special procedure for introducing 
the sample, free from air, into the 
sample bulb; and, b, a special pro- 
cedure for breaking the sample bulb 
inside the combustion tube after all 
the air has been swept out with car- 
bon dioxide. 

Non-volatile liquid and solid or- 
ganic samples may also be analyzed 
for nitrogen content—using the same 
apparatus described, minus modifi- 
cations (a) and (b). Detailed draw- 
ings of the apparatus, which is not 
easily obtained commercially, are in- 
cluded. 


Inhibitors in Gasoline 


“Determination of Inhibitors in 
Gasoline,’ by Paul R. Thomas 
and Harry C. Becker, The Texas 
Co., Beacon, N. Y., and Leon 
Donn, Jefferson Chemical Co., 
New York. 


Alkyl-substituted aminophenols and 
p-phenylenediamine compounds have 
assumed wide use in gasoline to pre- 
vent gum formation and increase the 
general stability. A method is de- 
Scribed which will determine the 
amount of active inhibitor remaining 
in a gasoline. 

The inhibitor is extracted from the 


_gasoline with one-tenth normal hy- 


drochloric acid. If the gasoline is 
highly cracked, a cloudiness occurs 
in the extract which is removed by 
washing with ethyl acetate. The pH 
ls-adjusted to about 5.8 by adding a 
buffer solution of ammonium acetate 
and acetic acid. Addition of 30% hy- 
drogen peroxide develops a pink color 
which is proportional to the concen- 
tration of inhibitor present. The 
amount of inhibitor is read from a 
curve which is prepared for the dif- 
ferent inhibitors. A complete deter- 
mination requires only 20 min. to 35 
min. time. The average deviation is 
*=0.01 mg. and the maximum devia- 
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tion +0.03 mg. for p-phenylenedia- 
mine-type inhibitor; whereas, for 
aminophenol-type inhibitors, the av- 
erage deviation is +0.05 mg. and the 
maximum +0.10 mg. 

Dyes commonly used in gasoline, 
metal deactivators, and tetraethyl 
lead do not interfere with the deter- 
mination. 


Applications of X-Ray Diffraction 


“Applications of X-Ray Dif- 
fraction Methods to Rapid An- 
alyses in the Petroleum Indus- 
try,” by Harold K. Hughes, John 
W. Wilczewski, and J. B. Rather, 
Jr., Socony-Vacuum Laborator- 
ies, Brooklyn, N. Y. 


Although X-ray diffraction analy- 
sis on a research basis has been in 
use for many years, it has been the 
development of the fully automatic 
spectrometer which has promoted 
this method to a position of import- 
ance in the larger petroleum analyti- 
cal laboratories. This instrument pro- 
vides the analysis of certain com- 
plex inorganic and organic com- 
pounds which no other method can 
handle. Moreover, in many cases 
more familiar materials can be iden- 
tified much more rapidly than by the 
better known wet analytical proced- 
ures. 

This paper discusses some of the 
techniques for handling samples 
which are processed through the in- 
spection division of the _ technical 
service department, Socony-Vacuum 
Laboratories. X-ray analyses of these 
samples are handled in an average 
time which is under 3 hrs. The work 
includes the rapid identification of a 
variety of corrosion products, cylin- 
der and piston deposits, nominally 
pure chemicals, and various contami- 
nants found in used petroleum prod- 
ucts and deposits taken from lubri- 
cating systems. Rapid X-ray analyses 
are made possible by taking advan- 
tage of a number. of techniques in 
the handling of samples which are 
described in detail in the report. 

It has been the authors’ experience 
that the X-ray spectrometer is well 
adapted to rapid quantitative analy- 
sis. Several general methods are de- 
scribed briefly, and a discussion of 
the possible errors inherent in count- 
ing procedures is included. 


Water in Gaseous Propane 


“Determination of Water in 
Gaseous Propane by Means of 
Infrared Spectroscopy,” by W. 8. 
Gallaway, Universal Oil Products 
Co., Riverside, Ill. 


A rapid method for the determina- 
tion of water in gaseous propane has 
been developed based on the absorp- 
tion of water vapor near 6 microns. 
This wave length was chosen in pref- 
erence to the 1.9, region studied by 


Todd and Gauger because of the 
greater sensitivity at the longer wave 
length. An accuracy of 0.05 mg. to 
0.1 mg. of water per liter of gas is 
easily obtained using a cell only 12 
cm. long. The procedure involves re- 
cording the spectra of the wet and a 
dry sample from 5.8 to 6.3 microns, 
measurement of certain differences 
in the records obtained, and reference 
to calibration curves. The complete 
analyses require 20 min. or less, and 
may be extended to the determina- 
tion of water in other gaseous hydro- 
carbons which do not have strong 
absorption at this wave length. 


Ethylene Oxide 


“Continuous Infrared Determi- 
nation of Ethylene Oxide in Pilot 
Plant Facilitates Process Devel- 
opment,” by I. Hasegawa and R. 
G. Simard, Atlantic Refining Co., 
Philadelphia. 


Continuous determination of the 
concentration of fhe principal com- 
ponent in the product gas stream 
from an ethylene-oxide pilot unit by 
infrared absorption was a material 
aid in process development. 


As compared to control based on 
the analysis of spot samples, the rap- 
id response, accuracy, and continuous 
recording afforded by this instrumen- 
tation made possible more rapid and 
effective exploration of process vari- 
ables. Some of the advantages result- 
ing from this type of analytical con- 
trol are discussed from the process- 
development standpoint. 

The instrument used is the auto- 
matic recording gas analyzer, infra- 
red absorption type, manufactured by 
Baird Associates, Inc. 


Total Olefins and Total Aromatics 
In Hydrocarbon Mixtures 


“Determination of Total Ole- 
fins and Total Aromatics in Hy- 
drocarbon Mixtures by Raman 
Spectrometry,’ by J. J. Heigl, 
J. F. Black, and B. F. Duden- 
bostel, Jr., Esso Laboratories, 
Standard Oil Development Co., 
Elizabeth, N. J. 


The Raman lines characteristic of 
the olefin and aromatic carbon-car- 
bon bond vibrations are employed in 
the analysis for total unsaturation 
and total aromaticity. These analyses 
are performed by scanning the spec- 
tral region with a wave-number shift 
of 1,590 cm.-1 to 1,680 cm.-1 from 
the exciting line. A function of the 
area under the recorded peak rather 
than peak height is employed in both 
analyses, because the position of the 
peaks shifts slightly with different 
olefin or aromatic compounds. Re- 
sults from both analyses may be ob- 
tained with an accuracy of approxi- 
mately +10% of the correct value. 
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id you ever try to cramp ad- 
ditional equipment into the 
confines of an existing refinery, or 
plan the layout of equipment for a 


new plant...if you did, you know 


the importance of every square 
foot of ground space. 


Compare the ground space re- 
quired for a box-type furnace 
(including the necessary space for 
tube-pulling, stack and platforms) 
with that of a Petro-Chem Iso-Flow 
Furnace of identical capacity. The 


net saving of space is considerable. 








The vertical design of the Iso-Flow Fur- 
nace eliminates the need of ground 
space for platforms, stack and tube- 
pulling. 

Petro-Chem 'so-Flow Furnaces require a 
minimum of ground space and are un- 
limited in size, capacity and duty. 
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Gas-Freeing Tanks—Air vs. Steam 





The following article is a digest of the 
paper “Safe Handling of Petroleum Prod- 
ucts; Gas-Freeing Tanks—Air Movers vs. 
Steaming,” by R. W. Black, chief safety 
engineer, Esso Standard Oil Co., Elizabeth, 
N. J., prepared for presentation to a group 
session on Accident Prevention during the 28th 
Annual Meeting of the American Petroleum 
Institute in Chicago, Nov. 8-11, 1948. 











S TORAGE tanks can usually be 
gas-freed with greater safety, in 
a shorter time, and at a lower cost 
by air-purging rather than by the 
commonly practiced method of steam- 
ing, according to R. W. Black, chief 
“ied engineer of Esso Standard Oil 

0. 

As a result of a study made of re- 
cent tank fires which have occurred 
during gas-freeing operations, it was 
concluded that methods of gas-free- 
ing tanks with the use of steam are 
costly, slow, and, under certain con- 
ditions, hazardous, Mr. Black report- 
ed to a group session on Accident 
Prevention at the API’s annual meet- 
ing in Chicago, Nov. 8-11. 

“Our methods of gas-freeing tanks 
in the past have been influenced in 
much too large a degree by the utili- 
ties available for the gas-freeing op- 
eration,” he stated, “without suffi- 
cient consideration being given to 
factors of safety, economy and ef- 
ficiency. 

“At refineries, steam has usually 
been available in the tank field and, 
as a result, the steaming method for 
gas-freeing tanks was quite simple, 
and largely was followed for this rea- 
son alone. Consideration was rarely, 
if ever, given to the cost of the steam 
and the question as to whether some 
other method might not perform the 
job more quickly, with a greater de- 
gree of safety and at lower cost.” 

Based on the studies, which includ- 
ed API reports of tank explosions and 
&@ memorandum on tank ventilation 
by O. W. Johnson of Standard Oil Co. 
of California, Mr. Black presented a 
group of recommended procedures for 
gas-freeing various tanks. 

“It is intended,” he cautioned, 
“that these procedures be used only 
as a guide in preparing a specific set 
of local procedures covering the vari- 
ous types of gas-freeing operations. 
It is recognized that all refineries do 
not have identical problems because 
of weather, variation in equipment, 
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stocks, etc. Therefore, different 
methods may have to be followed to 
accomplish the same results. It is 
further recognized that water and 
power are available only in limited 
quantities in our marketing depart- 
ments. Therefore, their procedures 
call for different methods and equip- 
ment.” 


Included in his report were proce- 
dures for both cone-roof type and 
floating-roof type tanks, with vary- 
ing procedures for tanks which had 
contained either finished gasoline and 
other similar products, sweet crude, 
sour crude, or sour distillate. Also 


included was a procedure for ventilat- 
ing high-flash (100° F.+) sweet 
stock tanks. 

In general, Mr. Black made the 
following recommendations: 

1) There is no single best method 
for conducting all tank gas-freeing 
operations. 

2) Establish a local step-by-step 
procedure for each similar tank-purg- 
ing operation. 

3) Consider carefully the problems 
presented by the stock previously 
stored in the tank, such as squr oils, 
aromatic stocks, leaded gasolines, 
acids, caustics, etc. 

4) Provide appropriate equipment 
to conduct the gas-freeing operation 
at a rapid rate. 

5) Keep men away from the tank, 
and work in the immediate vicinity 
of the tank should be kept to’a mini- 
mum while the tank is being air- 
purged. 

6) If it is necessary to use steam 
for tank-purging, conduct the steam- 
ing operation at as high a rate as 
possible consistent with not over- 
pressuring the tank. 

A typical example of the proce- 
dures recommended is given in the 
box below. 





(Note: The Rules for Handling 
Sour Crudes and Distillates shall 
be complied with until the tank is 
clean and tests free of hydrogen 
sulfide.) 

1) Before roof rests on its legs, 
place fog nozzle at top platform 
* and discharge water fog downward 
to wet inside of tank shell during 
last stage of pumpout. 

2) Pump out all possible prod- 
uct through existing lines. 

3) Introduce water to float re- 
maining product, and pump prod- 
uct out. 

4) Blank all lines except foam 
and water drawoff. 

5) Lay water-fog lines, estab- 
lish flow through fog nozzles. Re- 
move one or more side manhole 
plates, and. immediately insert a 
fog nozzle in each open manhole. 

6) Continue application of water 
fog for a minimum of one hour and 
until gas tests less than 50% of 
the lower explosive limit. 

7) Continue application of water 
fog, and begin breaking up water 





Procedure for Gas-Freeing Sour Distillate, 


Floating-Roof Tanks 


and sediment with grounded-noz- 
zie high-pressure hose stream 
through opposite side manhole. In- 
asmuch as this operation may re- 
lease gases, continue tests for hy- 
drogen sulfide and gas. Pump or 
syphon sour water and water and 
sediment to sewer through man- 
hole. Notify separator personnel 
of sour water in sewer. 

8) Comply with Rules for Han- 
dling Sour Crudes and Distillates 
when entering tank for cleaning 
purposes. 

9) Men may enter the tank with- 
out gas masks and perform cold 
work when the following are com- 
plied with: 

a) Tank is clean. 

b) Tank is free of hydrogen sul- 

fide. 

c) Gas concentration is_ less 
than 20% of the lower explo- 
sive limit. 

d) All lines are blanked. 

10) Before hot-work permit is 

issued, the tank shall test gas- 
free and be free of oil. 




















Easier to Get At’... 












































A Battery of Worthington Angle Gas Engine Compressors —-Type LTC, 600 hp — 
in the Halliday, Texas, Plant of Warren Petroleum Company 


In these views of Worthington LTC 
Angle Engine Compressors, note the size 
and number of covers on both main and 
compressor frames. 

Thanks to this greatly increased accessi- 
bility, the work of maintenance crews is so 
simplified that keeping efficiency at peak is 


reduced to an easy, effortless routine. 

For proof, there’s the fact that 99144% 
running time — day after day, year in and 
year out — is standard for LTC performance 
the world over. 

And here’s another fact: Continuous, 


record-breaking dependability like this 


VERSATILE! Worthington LTC Gas Engine Compressors have been developed to meet 
many exacting requirements of the oil and gas industries. In pipe line service, for example, 
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Easier to Keep Going. 








Another View of the Warren Petroleum Company Installation. Worthington Compressors of this Type 
Range from 400 to 1000 hp, in Four Sizes of Cylinder Combinations 


makes big production gains a certainty. there’s more worth in Worthington. Worthington 


Get the whole LTC story. Write for Pump and Machinery Corporation, Compressor 
Bulletin L-690-B1 that shows you why Division, Buffalo, New York. 
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Propane Recovery by Absorption 


By LUDWIG KNIEL, 
The Lummus Co., New York 


Increased extraction of propane of the required purity in absorption 
gasoline plants may be achieved through changes in the fractionating ab- 
sorber and its important adjuncts, the gas cooler and partial condenser. 
Design formulae are presented for the absorber, for the determination of 
liquid and vapor traffic, key temperatures and other factors which relate 
retention in the absorber and rejection in the stripper with overall recovery. 


Plant design based on the formulae is applied to the recovery of 
90% propane from a wet gas of specified composition, as an example. 


Product costs are shown lower than in most conventional plants handling 


an equal volume of gas and recovering gasoline and butanes only. 


This paper was presented before the California Natural Gasoline Assn. 


at Los Angeles, Oct. 8, 1948. 


HEN it is desired to increase 
propane recovery in an existing 
absorption plant one of the first 
measures taken may be the substitu- 
tion of a lower molecular weight ab- 
sorption oil which may or may not 
have the same volatility characteris- 
tics. The next step would be to in- 
crease the lean oil circulation or to 
lower the absorber temperature. 
Substituting a lower molecular 
weight lean oil of the same charac- 
terization factor, that is, of corre- 
spondingly greater volatility, will in- 
crease the lean oil loss over the ab- 
sorber; if an oil having a lower char- 


acterization factor but the same vol- | 


atility is used it probably will be 
found to be less stable and result in 
a greater loss of heavy ends over the 
rerun still. It is then up to the op- 
erator to determine where his great- 
est gain lies. Adequate increases of 
the lean oil rate often require modi- 
fications or additions to existing 
equipment, and the lowering of the 
absorber temperature beyond that ob- 
tainable with additional lean oil cool- 
ers is definitely a major operation. 

All of these measures to increase 
recovery are, however, eventually 
limited by the capacity of a particu- 
lar plant to handle and to efficiently 
eliminate the larger volumes of eth- 
ane and methane which attend the 
removal of an increased proportion 
of the propane with the lean oil. The 
objective obviously is to obtain the 
extra recovery of the desirable con- 
stituent undiluted as much as pos- 
sible by the more volatile undesirable 
constituent. To attain this objective 
it is necessary to carry out a more 
efficient fractionation at the primary 
point of contact between oil and gas, 
which is in the absorber itself. 

The fractionating absorber as it 
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is commonly called performs this 
duty. A gas cooler and partial con- 
denser is an important adjunct of the 
absorber. It is equipped with a re- 
boiler at the base of the stripper 
and with one or more inter-coolers 
at proper points in the absorber. 

In the absorption section the less 
volatile fractions of the wet gas and 
of the vapors leaving the stripping 
section are absorbed and reabsorbed, 
respectively, according to well-known 
laws in a descending stream of the 
lean oil. In the stripping section the 
undesirable more volatile fractions 
are driven off through the applica- 
tion of heat to the reboiler and are 
returned to the absorption section. 

A recycle stream between the ab- 
sorption and stripping sections is 
thus created and it is this stream 
which acts as the vehicle for the 
better separation between the key 
components. The action of the frac- 
tionating absorber may be better 
understood with the help of a few 
simple formulae which relate reten- 
tion in the absorption section and re- 
jection in the stripping section with 
overall recovery. ; 

Let it be assumed that V mols of 
vapors and L mols of condensate 
enter the absorber above the top 
deck of the stripping section. L, mols 
of a non-volatile lean oil enter at the 
top of the absorption section, Y mols 
of vapor leave the stripping section, 
X mols of downflow of absorbed frac- 
tions leave the absorption section. D 
mols and B mols leave as off-gas 
and in the fat oil, respectively. Let 
a be the mol fraction of any compo- 
nent retained in the oil from the ab- 
sorption section and let @ be the mol 
fraction of any component rejected 
from the stripping section. Then, ir- 
respective of the amount of oil cir- 


culated, one has as a material bal- 

ance over the entire column: 
F=V+L=s8+D 

for the absorption section: 











a(Vt+Y)=2% (1) 
and for the stripping section: 
B(L+ X)=Y om 55 Se a = 
Also: 
(l1—a) (Vt Y) =D... (3) 
(l1-— pg) (L+Zz)=8 (4) 
By eliminating Y from (1) and (2): 
X + pL 
, eee eee ree (5) 
(1/a) — B 
and by eliminating X, similarly: 
aVt+L 
(1/8) — a 
from (3), by substituting (6): 
1 oan 
D=D,+D,= “(V+ BL). .(7) 
™ @ 
where: 2-2 
1 aa Vv 
1 — ap 
or: 
Dyv = ——*_ =f, (mB)... (8) 
= = “1-ep 1 fa, B 
and: : toa 
D, = BL, 
1— a8 
or: 
D/L = ——— p=, (a B) ... .(9) 
2, _ = Se a, 
1—aB si 
D, is obviously the fraction of any 


component in the vapor feed which 
is lost and D, is the fraction of any 
component in the liquid feed which is 
lost in the off-gas. The expressions 
1 — f, (a, B) and 1 — f, (a, B) thus 
represent the fractions which are re- 
covered. For 8 = 0, which indicates 
no stripping, D,/V becomes 1 — a 
and D,/L = 0. For the same degree 
of retention, a, the recovery decreases 
with an increase in the value of 8, 
the degree of stripping, as the de- 
nominator 1 — af becomes gradually 
smaller. But the amount by which 
the loss of D, increases with an in- 
crease in @ for constant aq varies 
with q and £. 

This relationship is shown graphi- 
cally in Fig. 1 where a and £ are 
plotted to a logarithmic scale. For 
zero stripping the values of 1 — f, 
are of course equal to qa and for 4 
sufficient number of. plates, so that 
linearity exists between q and the ab- 
sorption factor A, they are also equal 
to A. The curves f, = constant show 
how a must be increased with an in- 
crease in 8 to obtain the same de- 
gree of recovery. Fig. 2 shows the 
degree of recovery 1 — f, of the con- 
densate entering the stripper. The 
loss f, is B times the corresponding 
loss of any constituent in the vapor 
feed. Without reabsorption, i.e. with 
a = 0, the loss is g@ times the mols 
of a constituent in the liquid feed. 

As an example, consider the sepa 
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To assure consistent design quality, 
Western enlists the aid of the Magna- 
flux Corporation to Stresscoat, and 
Strain Gage (right) castings to insure 
adequate safety factors at all critical 
design points. 

Western’s close attention to detail 
and efficiency merit your consideration 
when you have heat transfer problems. 


osxies TULSA, OKLAHOMA 


Western’s vertical atmospheric section 
with fabricated head, pictured at left, 
illustrates the close consideration of 
mechanical detail which has _ fur- 
nished economical solutions to the 
heat transfer problems of our cus- 
fomers. 





[ N AVAILABLE Western’s newly-published, informative booklet on Heat Transfer Problems, Ma- 
terials and Methods. A copy of this valuable publication is yours upon request. 
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ration of methane from ethylene in 
the pyrolysis gas of Table 1, obtained 
from the cracking of propane. 

Assume that the charge is all va- 
por and the absorber is operated at 
450 psig and 60° F., with an effec- 
tive ethylene factor of 0.93. Without 
benefit of stripping there would be 
22.5 mols of ethylene and 6.9 mols 
of methane recovered. The maximum 
ethylene purity obtainable, which is 
set by the amount of methane dis- 
solved in the lean oil, would be ap- 
proximately 77 mol %. Table 2 shows 
the results obtained with various 
degrees of stripping. 

With moderate stripping, 8 (meth- 
ane) = 0.5, the ethylene recovery 
would decrease to 88% and the meth- 
ane content of the ethylene product 
would decrease to approximately 15 
mol. %. With severe stripping, ~ 
(methane) = 0.9, the purity would 
be increased to 96 mol % while the 
recovery would drop further to 86%. 

These figures assume that the ab- 
sorption factor is maintained by in- 
creasing the lean oil rate very nearly 
in proportion to the total volume of 
vapors entering. Actually both ab- 
sorption and stripping rates may be 
varied within relatively wide limits 
to obtain satisfactory recovery and 
purity. 

The same results may be read off 
directly from Fig. 1 where point “a” 
represents the a, 8 coordinates of 
ethylene and point “‘c’”’ those of meth- 
ane. The distance a-b is equal to the 
ratio of the q values and b-c equals 
the ratio of the @ values. When a 
= A and g = 8, which assuming 12 
theoretical plates is true for values 
of A and S of less than 0.8 the dis- 
tances a-b and b-c are also equal to 
the ratios of the effective absorption 
and stripping factors or inversely 
proportional to the ratios of the equi- 
librium constants. 

After establishing the q and £ val- 
ues for the key and all other com- 
ponents from the well-known graph 
of recovery vs. absorption factor, 

Fa" Fa Ao = Be 


Y,,,-Y, A—1 
and calculating the losses D by 
means of Equation 6, one obtains the 
total vapor flow V + Y and, by dif- 
ference, L + X, the total downflow 
to the stripping section. 

Knowing the effective absorber and 
stripper temperatures from experi- 
ence the lean oil rate then may be 
estimated either from the absorption 
or stripping factor by means of Ed- 
mister’s® formulae as that value of 
L, which yields the required a and f. 
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Figure 1 


Both values of L, should be identical. 
If they do not coincide, which is to 
be expected after only one trial, it 
is very likely that the estimated tem- 
peratures are in error. 


The bottom absorber plate tem- 
perature and the top stripper plate 
temperature may be checked as dew 
and bubble points of Y and X + L,, 
respectively, but these checks are 
very sensitive to small amounts of 
the heavy and light constituents in- 
cluded in Y and X + L, and the re- 
sults must be interpreted with dis- 
cretion. Nevertheless, it is not diffi- 
cult for the designer of some expe- 
rience to establish whether to in- 
crease or decrease the absorber and 
stripper temperature before he pro- 
ceeds with a second calculation. Both 
temperatures have an effect upon the 
relative q and @; that is, upon the 
direction of the line a-c above, and 
small changes in q and @ in the 
range where q or @ is greater than 
0.9 will cause noticeable changes in 
the lean oil rate. 


This procedure holds rigorously 
only if the absorption oil contains no 
Volatile constituents but may be used 
with sufficient accuracy in the ab- 
Sorption of natural gasoline if the 
lightest fractions of the lean oil and 
the heaviest fractions of the wet gas 
do not overlap. If the absorption oil 
has a volatility comparable to that 
of the recovered fractions of the wet 
84s the recycle vapor Y will contain 
& considerable volume of lean oil 
fractions and it will be impossible to 
establish the loss D and downflow X 
a8 explained above. 


It is necessary in this case to cal- 
culate the lean oil requirement in 
Some preliminary way and estimate 
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the amount of stripping experienced 
by the lean oil on its descent in the 
absorption section. For the stripping 
section the lean oil then may be con- 
sidered a part of L, the liquid feed 
from the partial condenser. The cal- 
culation of Y and of D follows, the 
latter now containing one additional 
term due to the presence of volatile 
lean oil. Equations may be derived 
for this case which lend themselves 
to a solution by successive approxi- 
mations in the same manner as above. 


With liquid and vapor traffic and 
key temperatures known, a heat bal- 
ance may be drawn up which yields 
the amount of reboiling and inter- 
cooling required. The _ intercooling 
load is preferably distributed over 
several bundles in the absorption sec- 
tion. Internal cooling coils are more 
advantageous than the common in- 
tercoolers since with their use it is 
possible to realize a uniform temper- 
ature gradient rather than the saw 
tooth profile which is typical of ex- 
ternal elements, but often it is not 
possible to accommodate the neces- 
sary surface within the available 
space. As a final check the L and V 
values at plates where heat is re- 
moved should be estimated and the 
absorption factor and lean oil rate 
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Figure 2 


checked by means of the explicit 
formulae of Horton and Franklin. 

It has been found in plant. opera- 
tions that the performance of frac- 
tionating absorbers designed in ac- 
cordance with this procedure exceeds 
the requirements anticipated in the 
design. In one instance, where the 
design anticipated a 90% recovery 
of the heavier key in the separation 
of methane from ethylene, a recov- 
ery in excess of 96% with better than 
design purity was obtained.“ In an- 
other plant, the absorber design called 
for a 93.5% recovery of the ethylene 
fraction from a combined stream of 
pyrolysis gas and thermal and cata- 
lytic depropanizer gases containing 
19 mol% ethylene, 20.8 mol% me- 
thane and 7 mol% hydrogen and 
contaminants. The residual methane 
in the ethylene was to be not over 
10.3 mol% referred to the recovered 
mixture of methane and ethylene. Ac- 
tually the recovery exceeded 96% 
consistently with a methane contam- 
ination of less than 5.0 mol%. 
Whether this gain in separation ef- 
ficiency is due to the type of lean 
oil employed, which contained sub- 
stantial proportions of aromatics 
(particularly benzene), or whether it 
is the result of superimposed recir- 





TABLE 2—Effect of Various Stripping Rates 


Compo- & (Methane) — 0 
sition Charge Kk, A a K, 8 8 - 1-f, B 
Cc, 25 4.8 .275 .275 ‘ 0 -275., 6.9 
Cy. 25 1,42 -93 .90 a 0 90 * 22.5 
& (Methane) — 0.5 
Cc, 25 4.8 .275 .275 7.7 .50 .50 .16 4.0 
Cy_ 25 1.42 .93 .90 2.67 -174 -174 -881 22.04 
& (Methane) — 0.9 
Cc, 25 4.8 -275 -275 ye -93 -90 .0366 -92 
Cy. 25 1.42 -93 -90 2.67 .323 -323 -859 21.47 
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Propane Recovery by Absorption 





TABLE 3—Composition of Wet Gas 
Component 
Methane 
Ethane 
Propane 
Isobutane 
N-Butane 
Pentanes plus 
Component 
of C; Plus 
Pentanes 
Hexanes 
Heptanes plus 





TABLE 4—Calculated Recoveries 


% Propane Butane 
Component Absorber Absorber Total 


PEED cccccccces 0.0 0.0 0.0 
Ethane 3.53 1.77 5.30 
SN ciccwecesn See 6.27 90.0 
Isobutane ........ 69.1 29.4 98.5 
N-Butane........ 64.4 34.8 99.2 
Pentanes 33.8 66.2 100.0 
Hexanes 85.5 13.3 98.8 
PO ccscccess Se —25.3 70.5 





culation taking place between the 
plates where intercoolers are located, 
has been the subject of speculation. 
A conclusively satisfactory explana- 
tion has not been found. 


Plant Design with Absorbers 


To demonstrate the value of frac- 
tionating absorbers in an_ installa- 
tion of importance to the natural 
gasoline industry it has been applied 
to the recovery of propane from either 
a wet or a dry gas. This application 
has been worked out for a wet gas 
of the composition shown in Table 3. 
To fix conditions further it has been 
assumed that the C, plus fraction 
would have the composition of the 
corresponding fraction in a typical 
Kettleman Hills natural gasoline, also 
shown in Table 3. 

The volatility of the pentanes frac- 
tion has been taken as that of a mix- 
ture composed of two-thirds isopen- 
tane and one-third n-pentane. Re- 
quired is the recovery of 90% of the 
propane and of practically all of the 
butanes and heavier. An absorption 
plant designed to meet these condi- 
tions is shown in Fig. 3. 

The main features of this design 
are: use of two fractionating ab- 
Sorbers in series to obtain 90% pro- 
pane recovery, the propane to be of 
Sufficient purity to pass the LPG 
vapor pressure specifications (225 psi 
at 105°F.), and use of the recovered 
natural gasoline as absorption oil. 
The wet gas in the present case is 
being delivered at 150 psig. To ob- 
tain economy in initial investment 
and operating costs the absorber com- 
bination must be operated at a pres- 
Sure upwards of 400 psig and at sub- 
atmospheric temperatures. As a frac- 
tionating absorber installation does 
not lend itself to the same degree 
of heat recovery as is common in a 
Conventional absorption plant it is 
imperative to hold lean oil circulation 
toa minimum to save utilities. An 
absorber pressure of 475 psig and 
lean oil temperature of 20° F. have 
been chosen in the present case. 
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As shown in Fig. 3 the wet gas 
is compressed in single stage com- 
pressors to 500 psig and cooled to 
95° F. It is next dehydrated over 
fixed-bed bauxite driers to forestall 
the possibility of hydrate formation 
at temperatures below 60° F., then 
cooled and partially condensed. It is 
convenient to cool the wet gas to the 
temperature of the entering lean oil, 
in this case 20° F. 

The first fractionating absorber— 
aptly called the propane absorber— 
is operated with a lean oil rate of 
6.3 gals. per 1000 cu. ft. of wet gas 
and recovers 84% or 220 mols per 
hour of propane with only 7.0 mols 
of ethane. The loss of lean oil to off- 
gas is very high because of its ex- 
treme volatility, particularly in the 
pentane range. Calculated recov- 
eries for the anticipated absorber 
conditions referred to wet gas quan- 
tities have been tabulated in Ta- 
ble 4. 


It will be noted in Table 4 that the 
primary purpose of the second ab- 
sorber is the recovery of the volatile 
fraction of the lean oil. Only in a 
very minor degree does it contribute 
to an increase in propane recovery. 

A detailed analysis shows that to 
obtain optimum results both ab- 
sorbers should work in unison in the 
sense that the load should be borne 
“equitably” by both. If, for instance, 
the first absorber recovers more than 
its share, the imposed stripping load 
will cause a disproportionate loss of 
butanes from the lean oil. Recovery 
of the lost butanes by the second ab- 
sorber will cause the retention of ex- 
cess ethane with the result that the 
LPG product will be off specifica- 
tions. The opposite extreme would 
be a condition where the butane ab- 
sorber has to recover more than its 
share of propane, which would equally 
lead to ethane contamination of the 
LPG product unless absorption and 


stripping rates were adjusted to cor- 
rect the condition. Table 5 shows 
the calculated streams compositions at 
important stations throughout the 
plant. 

If the lean oil over the butane ab- 
sorber equals in composition the C, 
and heavier fraction of the gasoline 
the calculated loss of lean oil will be 
8.8 vol % of the yield of 16 RVP 
natural gasoline, which is 113 gal. per 
hour or 65 b/d, worth some $200 per 
day. To view this loss in proper per- 
spective it must be borne in mind, 
however, that it is constituted of the 
least desirable fractions in regard to 
octane number and volatility of the 
recovered gasoline, and that it repre- 
sents only 4.4 vol. % of the LPG 
fraction and only 2.0 vol. % of the to- 
tal yield of liquid products. 


The loss may be decreased at the 
expense of an increase in oil circula- 
tion by using instead of the heptanes 
plus fraction only the last 15 vol. % 
or even 10 vol. % of the natural gas- 
oline, as lean oil in the butane ab- 
sorber. It is necessary to replen- 
ish the inventory of lean oil circu- 
lating over the butane absorber con- 
tinuously. This is done by passing 
an adequate amount of the gasoline 
over the still which removes the re- 
covered fractions from the butane 
absorber fat oil. The still overhead 
which has the composition shown in 
Table 5 and the propane absorber 
bottoms are partially debutanized in 
the debutanizer to leave a 16 RVP 
gasoline product. The overhead from 
the debutanizer is then passed to the 
depropanizer which produces an LPG 
propane as overhead and excess bu- 
tanes as bottoms. 

Refrigeration is furnished by a con- 
ventional compression type refrig- 
eration unit, using LPG-Propane as 
a refrigerant, at two temperature 
levels 40° and 10° F., to obtain a mini- 
mum cost installation. At the lower 
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Fig. 3—Flow diagram for high propane recovery using two 
fractionating absorbers 
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TABLE 5—Stream Compositions—Mols/Hr 











Stream (1) (2) (3) (5) (6) () (8) (9) (10) (11) (12) (13) (14) (15) 
Vapor Liquid Lean Oil Fat Oil Lean Oil Fat Oil 
to Ab- to Ab- C, Abs. to from C, Abs. to from Stripper Stripper Debut 16 RVP 

Component Wet Gas sorber sorber Off-Gas C, Abs. C, Abs. Off-Gas C, Abs. ©, Abs. Makeup OH Feed Nat. Gaso. LPG Butanes 
Methane ...... 2640 2569.5 70.5 2640 cee “o-oo See Ae pees eae hd ae sesh oa 
Ethane ....... 198 173.5 24.2 7.0 187.5 he 3.5 mes 3.5 10.5 eee 10.5 a 
Propane ...... 264 182.9 81.1 42.9 221.1 26.4 ee 16.5 waa 16.5 237.6 aia 237.1 5 
i-Butane ...... 33 15.8 17.2 10.2 22 44.8 0.5 9.7 4.0 13.7 58.5 3.6 1.1 27.8 
n-Butane ..... 82.5 32.1 50.4 3 88 141.2 0.6 28.7 16.0 44.7 185.9 14.4 1.5 66.0 
Pentanes ..... 46.2 8.1 38.1 .6 254 269.6 me ania 30.6 46.2 76.8 346.4 41.6 edes 4.6 
Hexanes ...... 17.3 7 16.6 5 104 118.8 0.2 3.3 5.6 18.9 21.2 140.0 17.0 wees St 
Heptanes ..... 19.0 a 18.8 .8 82 100.2 5.6 326.7 321.9 14.9 10.1 110.3 13.4 eiee's ool 

TOTALS 3300.0 2983.1 316.9 2947.3 550 902.7 2860.8 330.0 416.5 100.0 186.5 1089.2 90.0 250.2 99.0 
Lbs/hr 73,209 57,815 15,394 54,647 41,812 60,374 49,668 32,954 37,933 7602.0 12,581.0 72,955 6841.0 10,898.0 5802.0 
Molecular weight 22.18 19.38 48.57 18.54 176.02 66.88 17.36 99.86 91.07 76.02 67.46 66.98 76.01 43.56 58.60 
Gals/hr ....... odes Alea REN sees 7884.2 11,917.5 111.5* 5711.8 6754.3 1433.4 2476.0 14,393.4 1290.0 2585.1 1200.6 
Lbs/gal as epee one eadie 5.30 5.07 nee 5.77 5.62 5.30 5.08 5.07 5.30 4.22 4.83 
Mcf/day ...... 30,017 27,134 2,883 26,809 wma cose ©8808 nee ae a Be es wane aie ‘ines oa 
* C, and heavier only. 
level, 7.6 million BTU per hr. are TABLE 6—Utility Requirements and ery. In the light of what has been 
dissipated, the greater part by the Costs said above no all-inclusive answer to 
absorber intercoolers. At the 40° F. $ Day this question can be given. 

‘ Wi TU Fuel Gas, million Btu/hr .... 84.22 200 ‘ - 

level 3.6 million B per hr. are Makeup Water, GPM ........ 155 15 If it were required to expand a 
removed. Approximately 1540 BHP Flectric Power, KWH/Hr .... 350 84 plant extracting 95 % of the normal 
of compressor capacity are required Desiccant and Miscell. ........ 20 butane from the wet gas of Table 3 
for this load. Wet gas compression UE witassnncneunsnicinnas 319 


accounts for 2200 BHP, so that the 
total compressor capacity is approxi- 
mately 3740 BHP, all of it gas engine 
driven. 


A lean oil conditioning still is not 
required. To prevent a build-up of 
heavy ends over the butane absorber 
‘and still, it is sufficient to circulate 
a small stream of still bottoms over 
the debutanizer tower. 


Utility requirements have been cal- 
culated at 84 million BTU/hr equiva- 
lent to 80,000 SCF of dry gas, 155 
GPM of makeup water and 350 KW 
of electric power. The plant is self- 
contained in regard to steam, so that 
steam could be included at its equiva- 
lent fuel gas value. The cost of utili- 
ties is shown in Table 6 based on 
10 cents per million BTU’s, 6.7 cents 
per 1000 gallons of makeup water and 
1.0 cent per KWH. These figures in- 
clude the requirements for steam 
generation and of the cooling water 
plant. 


Cost Comparison 


As shown in Table 5 the plant, when 
recovering 90% of the available pro- 
pane from 30 million cu. ft. of wet 
gas, will produce 62,000 gals. of speci- 
fication LPG-Propane, 29,000 gals. of 
butanes and 31,000 gals of natural 
gasoline, a total of 122,000 gals. of 
liquid products daily. The market 
value of these products at current 
prices of 6.0c per gal. for LPG, 6.8c 
per gal. for butane and 9.4c per gal. 
for the 16-55 grade of natural gas- 
oline is $8590. 


Direct operating expenses consist 
of labor and supervision (5 men per 
shift) $228, utilities $319, and “gen- 
eral works expense” of $312, which 
includes repairs, laboratory, shop 
and warehouse, and that part of the 
administrative expense and admin- 
istrative overhead directly chargeable 
against production. These costs to- 
tal $857 per day. The direct cost of 
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production is thus 0.705c per gal. of 
total liquid products recovered. This 
is lower than obtained in most con- 
ventional plants handling an equal 
gas volume and recovering gasoline 
and butanes only. By comparison it 
is interesting to note that the fuel 
value of the products recovered at 
le per therm is 0.911c per gal. 


There remains the question of in- 
itial cost. Contributing to an in- 
crease in cost over the conventional 
absorption plant will be the additional 
gas compression and the refrigeration 
plant. Also the drier installation, 
which, while necessary for the opera- 
tion of the plant, likewise benefits 
the dry gas purchaser. On this ac- 
count the cost of the drier installation 
may under certain circumstances 
be recoverable through increased rev- 
enue from the sale of the dry gas. 


More than balancing these in- 
creases, however, is the savings in 
lean oil circulation, which amounts 
to only 10.9 gals. per 1000 cu. ft. of 
wet gas. The completely erected 
cost has thus been estimated as of 
the order of $1,900,000. Included in 
this figure are the estimated cost of 
the plant proper with three days 
each of pressure storage for butanes 
and atmospheric storage for natural 
gasoline, also steam generation, cool- 
ing tower and cooling water pumping 


plant. Not included are the cost of 
propane storage, loading facilities, 
spurs, roads and lines outside the 


process area or between storage and 
process area. 


Modifications of Existing Plants 


If it is conceded that these figures 
of operating costs and investment are 
attractive, it may well be asked what 
modifications to existing plants may 
be made to increase propane recov- 





such that 90% of the propane would 
be recovered the most likely solu- 
tion would be to replace the existing 
absorber with a fractionating ab- 
sorber installation operating at a 
pressure and temperature such that 
the lean oil circulation would not ex- 
ceed that of the existing plant. While 
this lean oil circulation in straight 
absorption would result in a normal 
butane factor of approximately 1.1 
(12 plates) the same circulation would 
have to produce a propane factor of 
0.97 for a considerably increased vol- 
ume (due to internal recycle) of va- 
pors. 

It is not difficult to find combina- 
tions of pressure and temperature 
which will satisfy this condition; the 
problem is to determine which of 
the possible combinations will yield 
the plant of lowest cost. Increasing 
the absorber pressure from an in- 
itial value of 150 psig, the first addi- 
tional compression ratio is equivalent 
to a lowering of the effective ab- 
sorber temperature by 60° F., the 
next one to only 37° F. and the third 
to only 22° F. Refrigerating the 
lean oil will be found relatively more 
expensive below pressures of 450 
psig than will wet gas compression. 
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(1) Edmister, W. C., Ind. Eng. Chem., Vol 
35, p. 837 (1943). 
(2) Horton, G. and Franklin, W. B., Ind. Eng. 
Chem., Vol. 32, p. 1384 (1940). 
(3) Kniel, L. and Slager, W., Chem. 
Progr., Vol. 43, p. 335 (1947). 
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IN STABILIZING PROCESS START-UPS 


Hours, even days, have been saved on process start-ups by the sim- 
plicity and stability of Model 40 Controller adjustments. A large 
Texas refinery saved a week. And this is only one of many advan- 
tages that account for the phenomenal success of the Model 40 Con- 
troller. In less than two years, over 12,000 of these advance-design 
instruments have been purchased by industry. 


No single feature but a combination of features is responsible for 
the superiority of Model 40. Simplicity of design and construction, 
engineering ingenuity, highest quality of craftsmanship and mate- 
rials are all inter-related factors. The Model 40 Controller has been 
an “eye opener” in every last detail . . . the finest modern controller. 


BORO 


REG. U.S. PAT. OFF. 
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eee i te Sine aspiiese es 6 patie le 


“THE FINEST MODERN CONTROLLER” 











The Model 40 Pneumatic 
Controller is available for 
temperature, pressure, flow, 
liquid level, humidity, dens- 
ity, etc., in a full range of 
control actions and combina- , 
tions. Write for Bulletin 381. 
The Foxboro Company, 
262 Neponset Avenue, 
Foxboro, Mass., U. S. A. 


~ 
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NO TRICKY COMPARI- 
SONS of gauge readings/are 
necessary with the M-40 gasy- 
to-operate 4-position transfer 

























switch. When making a transfer f 
from manual to automatic fi 
operation, the control index is : 
moved until pressure indicated : 
on instrument output gage by 
floats anywhere between 2 @nd 
14 pounds. Then, withgut 

touching the manual control ; 
regulator, the transfer switch is al 
moved to automatic position. = 
Simplest system yet devised! " 






... typical of the many impor- 
tant advantages that make 
Foxboro’s M-40 the finest 


modern controller. 
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| “THE FINEST MODERN CONTROLLER” 
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Computer Cuts Time in Direct Determination 


Of Supercompressibility Factors of Gases 


By F. C. WALTERS, Superintendent 
Transmission Gas Measurement 
Panhandle Eastern Pipe Line Co., Kansas City 


¢ the handling of gas under high 
pressure, conventional procedure 
for obtaining supercompressibility 
factors is to employ the usual charts 
and graphs to be found in existing 
literature. This time-consuming 
method can be eliminated by the use 
of a circular computer developed 
by Panhandle Eastern Pipe Line Co. 
for the direct reading of supercom- 
pressibility factors for natural gas. 

It indicates with one setting the 
value to the fourth place past the 
decimal point for both displacement 
and orifice meter measurements. The 
computer has been found readily 
adaptable to clerical interpretation 
and has been in use in Panhandle 
Eastern’s Gas Measurement Dept. 
since early April of this year. 

As illustrated in Fig. 1, it is com- 
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posed of three polished aluminum 
plates on which the scales are etched. 
The outer plate is an annular ring 
containing the pressure scales and 
is permanently fixed to a turntable so 
that the “read” pressure may be 
brought to proper eye level to facili- 
tate reading. The inner plate, con- 
taining the supercompressibility fac- 
tors, is circular and is also fixed 
to the turntable except that its posi- 
tion with respect to the pressure 
scales may be varied in order to cali- 


Fig. 1—Circular computer for super- 


- compressibility factors is mounted on 


a tilting wood base to facilitate read- 

ing; is easily used by clerical workers 

in Panhandle Eastern’s Gas Measure- 
ment office 


Practical 
Tips and Ideas 
For Improving 


Operations 


brate the computer against periodic 
determinations. After calibrating, it 
can be fixed in position with the set 
screws provided on its underside. 

The top plate, containing the index 
and temperature scales, is a circular 
segment which rotates on its center. 
A tilted wooden base, 15 x 15 in. 
square, supports the turntable on 
which is mounted the computer. The 
diameter of the computer is 14 in. 
The combined weight of the instru- 
ment is 6 lbs. 

The computer is based on an em- 
pirical equation which is generally 
accepted as standard practice by na- 
tural gas companies. Its development 
and application is set forth in the 
California Natural Gasoline Assn. 
Bulletin No. TS-354, dated 1936, and 
entitled “Tentative Standards for the 
Determination of Supercompressibil- 
ity Factors in High Pressure Gas 
Measurements.” The equation may be 
expressed as follows: 

N = KP/T** 
Deviation from Boyle’s 
Law—a decimal 


where: N 
K =A constant 
P 
y 


= Static pressure—psig. 
= Absolute temperature— 
“/¥. 
In principle the computer is a cir- 
cular slide rule from which may be 
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gMP FROM THE PRODUCERS 


Tak? WHEN YOU’RE 


Producers of caustics were among the first to 
recognize the economies gained by building 
their equipment of Lukens Nickel-Clad Steel. 
They get the corrosion-resistant properties of 
solid nickel at the lower cost of clad steel. 

Lukens Nickel-Clad Steel provides an 
interior surface of nickel, which is highly 
resistant to the corrosive attack of caustic 
soda, permanently bonded to a steel back- 
ing plate. Thus, the equipment has long life 
and the finished product is kept free of iron 
contamination, 

Many other kinds of equipment similarly 
employ Lukens Clad Steels in the produc- 


LUKENS 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 








t 





Has longer useful life 


The three bodies of 
this multi-circulation 
caustic evaporator are 
constructed of 3" thick 
Nickel-Clad Steel, with 
34” thickness in the 
heads. Designed by 
Zaremba Company of 
Buffalo for Niagara 
Alkali Co., Niagara 
Falls, N. Y. 


HANDLING CAUSTICS 


tion, transportation, storage and use of 


caustic soda—evaporators, 


concentrators, 














settling tanks, flash and storage tanks, 
flakers, filters, heat exchangers, condensers 
and tank cars. Purity of product is main- 
tained all along the line. 

Specify Lukens Clad Steels— Nickel-Clad, 
Stainless-Clad, Inconel-Clad and Monel-Clad 
—and gain similar advantages and economies. 
For additional data, write for 
Bulletins 255 and 338. Lukens 
Steel Company, 443 Lukens 
Building, Coatesville, Penn- 





sylvania. 


SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 


+ + SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL * * 
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read directly the supercompressibility 
factors to be used in displacement 
and orifice meter calculations. Since 
these factors vary with the pressure 
and temperature of a gas, all three 
values are incorporated in scales on 
the computer. 

To facilitate accurate reading there 
are two pressure scales; one low 
pressure scale ranges from 5 to 100 
psig. and the high pressure scale 
from 50 to 1000 psig. The tempera- 
ture scales range from 0 to 100 °/F. 
The supercompressibility factor for 
displacement meters is denoted as F, 
and for orifice meters as F,. To avoid 
crowding the notation on the super- 
compressibility factor scales, the scale 
notation is limited to the last signi- 
ficant figures of four places past the 


190 
ss 
a2 








ras pit 
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decimal point, except where the num- 
ber of significant figures changes 
from one to two, two to three, etc. 
At these points, the entire factor is 
shown in slanted figures. 

Since the value of the constant “K”’ 
in the above equation varies with 
the composition of the gas, the com- 
puter can be calibrated by setting 
known temperature and pressure con- 
ditions against the value of the super- 
compressibility factor determined at 
those conditions, and then locking in 


Fig. 2—In operating principle, the com- 
puter is a circular: slide rule incor- 
porating scales for high and low pres- 
sure, temperature, correction factor, 
and supercompressibility factor 
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place in the proper position the cir- 
cular section on which is shown the 
correction factors. 

As an example ef a calibration, re- 
ference is made to Fig. 2. From a 
test, the deviation from Boyle’s Law 
is found to be 0.0672 at 400 psig. and 
60 °/F. Since F, is equal to 1 + N, 
its value is equal to 1.0672 at these 
temperature and pressure conditions. 
Therefore, to calibrate the computer, 
the index is set at 400 psig. on the 
high pressure scale, and the segment 
on which is shown the supercompress- 
ibility factors scales is rotated so that 
the value 1.0672 (F,) on the scale 
marked “Correction Factors for High 
Pressure Scale” is in line with 60 
on the scale marked “°F. for H.P. 
Scale.” The segment on which is 
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AUTOMATIC CONTROL 


ENGINEERED DESIGN B Ygqgtiomnt E 
‘EQUIPMENT WAN 


the “DAHL-SEAL® 


Eliminates Packing Box 
and its problems. 
No more leakage, friction, periodic take-up, 


adjustment, lubrication or replacements. 














1. The valve stem can be positioned to an 
accuracy of 0.001” up to the working 
pressure for which the Valve Body is 
rated. 


2. Eliminates conventional packing box 


3. No et take-up or ae is 
4. Seals by force of system pressure. 

5. Negligible stem friction at any pressure. 
6. Completely resistant to chemical attack. 


7. Can be used for any temperature for 
which the valve is designed. —_—- 


8. Available for any Hammel-Dahl Valve, 
including those now in service. 


ANOTHER 


‘ammel-Dall 
FIRST 


The “Dahl-Seal” provides a frictionless, leak-proof Valve stem, 
regardless of the static pressure in the system. 


er. COMMUN Dm a 
— 
Q 








HAMMEL-DAHL COMPANY 


243 RICHMOND STREET PROVIDENCE, R. I. 


BOSTON BUFFALO Lr NETO) CINCINNATI CLEVELAND DALLAS 4 
DETROIT HOUSTON KINGSPORT, TENN. LOS ANGELES NEW YORK OAKLAND 
o)} 8] 7. PITTSBURGH ST. LOUIS SEATTLE TULSA WILMINGTON, DEL. % 
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shown the supercompressibility fac- 
tor scale is then locked in position 
by means of the set screws. The 
temperature scale then becomes the 
oniy moving part of the computer. 

Following the calibration, it is then 
necessary only to set the index at 
the required gas pressure and to read 
the desired factor F, or F,, opposite 
the applicable gas temperature on 
the proper scale. 

The calibration of a computer will 
depend upon the frequency of super- 
compressibility tests or determina- 
tions. Some companies use average 
values as long as such values re- 
main within a set tolerance. Others 
carry out periodic tests and apply 
such results during interim periods. 
It is evident that calibration in most 
instances will be fairly infrequent, 
considering general operating prac- 
tices. 

Where factors must be applied in 
routine operations to gases of dif- 
ferent characteristics, the recalibra- 
tion of one computer for each group 


Clean and Moisture-free Gas Is Supplied 
To Actuate Controllers in Gasoline Plant 


By JOHN C. ALBRIGHT 





n of meter charts would be feasible if 

9 not required too frequently. The com- 

s puter has been arranged to that cali- = Three small drums connected in series act as scrubbers for instrument actuating 
bration is a simple and fast opera- 


tion, taking only a few minutes to 
perform. In some cases, however, it 
might be desirable to calibrate and 
assign an individual computer for the 
handling of each group of charts. 

The computer has been copyrighted 
by Panhandle Eastern Pipe Line Co. 
and arrangements are being made for 
its manufacture. 


gas supplied to recorder-controllers in Wilmington Gasoline Co. plant 


FTER experimenting with many 
different types of scrubbers and 
driers to remove all traces of conden- 
sate and moisture from actuating gas 
supplied to recorder controllers in its 
Terminal Island gasoline plant at Wil- 
mington, Calif., Wilmington Gasoline 





Co. engineers developed a set of shop- 
built devices for this purpose. ~* 

Gas is obtained on the downstream 
side of a diethylene glycol, moisture- 
controlling unit operating on the re- 
sidue gas delivered to a fuel distribu- 
tor. The gas is piped to a set of 
three small scrubbers installed to 





B. function in series. Each scrubbing 
¥ drum is equipped with fittings for 
inlet and outlet and with blowdown 
“ e “ " ; 

J Smoking Room” Box Car Close to Job, valves to drain the accumulated liq- 
si uid, if any, from the bottom head. 

: ° ° ° Inlet pipes extend through the top 
F Cuts Time Lost During Smoking Recess onde Seciiek thes teak ae Wek ae 


liquid will fall downward and not 
be carried out with the dried gas. 

At the instrument panels, small 
horizontal drums are also installed 
with inlet and outlet on the top, and 
having drain valves on the end op- 
posite the inlet to serve as blowdown. 
Additional filtering elements, sup- 
plied by the instrument manufacturer, 
are installed between the horizontal 
receivers and the instruments them- 
selves. 








mn, 





Men like to pause for the “smoke that refreshes’ even when they are 
refinery employes working in hazardous areas. Realizing that too much time 
can be consumed by a long walk to a safe area during the smoking recess, 
the management at Sinclair Refining Co.’s East Chicago refinery took steps 
to provide the desired safe smoking location close to the working area. 

Shown in the accompanying photograph, it is an old railroad box car 
Pulled up on the company’s in-plant spur. Fitted with benches, it will of 
course accommodate more than the 40 men or eight horses of World War I’s 
famous French boxcars although it is rarely called upon to do so. The com- 
pan found the rental fee of 50c per day for the car considerably cheaper 
tha: the cost for erecting a permanent shanty. Also, the car can be moved 
abot to various locations on the property as needed. 


IDEAS Wanted! 


Plant operators, foremen, su- 
perintendents — Send in your 
own contributions on “how we 
do it around our refinery.” Send 
your money-saving and time- 
saving ideas to: 

Plant Practices Editor 
PETROLEUM PROCESSING 
1213 West Third St. 
Cleveland 13, Ohio 
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LABORATORY PRACTICES 





Metal Buchner-type Funnels Save Time, 


Reduce Breakage and Promote Safety 








WELD, MACHINE FACE TO 30° 
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Fig. 1—Metal Buchner-type funnel with screwed connection between plate and 
rim. Projecting flange clamps paper tightly to plate, avoids leaks 


UCHNER-TYPE funnels made 

from metal—brass or occasion- 
ally alloy steel—are very useful 
around the refinery laboratory in op- 
erations where the funnel must be 
preheated to temperatures above 250° 
F or where it may be subjected to 
thermal shock. The usual porcelain 
filter has been known to break un- 
der these conditions and either ruin 
a determination or constitute a haz- 
ard to the technician. The mechanical 
fragility of porcelain also is well- 
known. 


Brass Buchner funnels are routine 
in Humble Oil & Refining Co. labora- 
tories for control test and even re- 
search where lubricating oil must be 
handled at high temperatures (such 
as in clay contacting) or very low 
temperatures (dewaxing). They have 
been further modified to permit 
clamping filter paper in place to 
avoid leaks. 


A common design in shown in Fig. 
1. The upper rim is connected to the 
funnel proper by a thread connection, 
and further carries a narrow flange 
which extends slightly over the per- 
forated plate. If filter paper is placed 
on the plate before the rim is screwed 
on, it will hold the paper firmly and 
prevent leaks. It is not necessary to 
wet the filter paper with the materi- 
al prior to filtering. Likewise, there 
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is no danger of the paper “floating” 
should the filterable material be 
poured in too rapidly. 

In laboratory dewaxing operations 
at temperatures of around 0° F ana 








BUCHNER FUNNEL 

















Fig. 2—Metal bail for use with metal 

or porcelain Buchner funnels to hold 

filter paper tightly to perforated plate 
prevents leaks 





below the screwed-type Buchner is 
particularly valuable since it is usu- 
ally difficult to obtain a good seal 
between filter paper and plate wn- 
less the former is clamped in some 
manner. 

In this connection, where the time 
required to assemble the screwed- 
type metal Buchner is undesirable, a 
one-piece Buchner may be used with 
a brass ring and bail (as shown in 
Fig. 2) placed on the paper before 
filtering commences. The weight of 
the ring, assuming the perforated 
plate is flat, will prevent the paper 
from floating when the liquid to be 
filtered is poured in and eliminate 
necessity of prewetting the paper. 
The metal ring may be made of brass 
or any other desirable metal, and 
the loop in the bail is convenient 
for hanging the ring when not in 
use. 

Funnels and bails are inexpensively 
fabricated from odds and ends and 
are virtually indestructible where 
properly used. 





Drinking Fountain Water Speeds 
Cooling of Flash Tester Jacket 


N EASY way to speed up flash 
tests on low-flash materials — 
kerosine and naphthas— using the 
Tagliabue Closed Tester, is by charg- 
ing the water jacket with cool water, 
either from laboratory lines or from 
a drinking fountain stream. The lat- 
ter is preferred if it is of the refrig- 
erated type and conveniently located. 
The major amount of lost time be- 
tween successive flash determinations 
is that required to cool the jacket 
water, sample container, and sample 
to the desired starting temperature; 
at least 20° F. below the probable 
flash point. 


The usual procedure is to drain the 
water jacket and refill with cool 
water, or wait for the water to cool 
normally. If the jacket is filled too 
full, subsequent heating will cause 
some water to overflow. 


By connecting the jacket to the 
water supply, plugging the normal 
water outlet, and providing a drain 
connected to the sewer and located 
to maintain the desired water level 
in the jacket; the tester can be mod- 
ified inexpensively without involving 
any departure from the _ required 
standard procedure for the test itself. 

Immediately upon completion of 2 
test the sample is dumped and the 
container replaced. Cool water then 
is allowed to flow until the desired 
jacket temperature is reached. Water 
is then cut off, a new sample poured 
into the now cool container, and the 
test is conducted in the usual man- 
ner. This method is in successful 
use in the control laboratories of the 
Baytown refinery of Humble Oil & 
Refining Co. 
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“PRECISION” 
FOR YOUR LABORATORY 
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FET 
“PRECISION”? ANILINE POINT 
APPARATUS A.S.1T.M. 0611-471. 


A new, compact unit, for determining the aniline point of petroleum products and 
organic solvents according to A.S.T.M. D-611-47T. Both “Thin-Film” and “‘U-Tube” 
units are assembled in interchangable bakelite cover. Changes from “‘U-Tube” to 
“Thin-Film” or reverse are easily and quickly made. 


Application 
Laboratory analysis and plant control of petroleum solvents such as Rubber sol- 
vent, V.M. & P., Naphtha, Stoddard solvent, and mixtures of aromatic solvents 
with petroleum naphthas. 
Paint and varnish industries, to control proper blending of solvents to give not 
only solubility of various resins and gums, but also to control drying time of the 
finished product. 
Large users of the new ester solvents and higher boiling alcohol solvents use an- 
iline point to control solubility and compatibility of these solvents for synthetic 
resins, nitrocellulose, etc. 


Method of operation: 
Equal volumes of the sample and aniline are mixed, heated at a controlled rate, 
stirred until homogeneous, then cooled at a controlled rate until the cloud point 
is noted. The temperature at which the mixture becomes clear thru-out is the 
“aniline point’. Procedure is covered by A.S.T.M. D-611-47T. 






Aailine 4pParatus with 









Features 
1. FUL-KONTROL heater gives accurate stepless control of heating rate. 















2. Bakelite cover assembly of both “‘Thin-Film’’ and ‘‘U-Tube” apparatus 
lifts from bath as complete units and can be changed over in seconds. 


3. Compact induction motor, with belt drive, operates individual stainless 
steel stirrers for sample and bath liquid. 


4. Cooling is accurately controlled by a new type of cooling coil. 


5. 6-watt lamp used in each assembly operated by transformer in heater base 
eliminates batteries. 
. Support rod 4.” x 24” and two dovetail clamps included with equipment. 


~ 






Write for detailed literature No. 10534- F 


Purchase From Your Laboratory Supply Dealer 
Precision Scienti ific Company 


3737 CORTLAND creeey CoO CHICAGO 4 


* ° e Scientific Research and a sl Control SR * 













I nterchangeable. 
“Thin-Film” un 
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~-- even when 
both are 


expert 


© Many of the largest petroleum, chemical and 
petro-chemical companies in the world, with ex- 
cellent engineering staffs of their own, have profit- 
ably engaged Badger’s services. 





© These companies have organized their engineer- 
ing departments primarily for operational functions 
including development, production, maintenance, 
and planning. 


® But the installation of a new manufacturing fa- 
cility brings a host of new problems and a peak 
surge of work for an operating organization, and 
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SAN FRANCISCO 


Badger’s services are designed to absorb the maxi- 
mum amount of this burden. 


¢ And when you engage Badger you do not hire 
just another pair of hands. You engage an in- 
tegrated organization with a wealth of background, 
capable of pursuing any given process design, 
engineering or construction problem to full com- 
pletion; yet trained to co-ordinate its efforts with 
your plans and staff to the end that the installation 
will be expertly designed and successfully operat- 
ing at the earliest feasible moment, with the least 
dislocation of current operations. 


& SONS CO. Established 1841 


° LOS ANGELES ° LONDON 


Process Engineers and Constructors for the Chemical, Petroleum and Petro-Chemical Industries 
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DO YOU KNOW THESE 


facts 


about 


tVeaning: 


——— FACT 1 Mercaptan removal is today’s an- 


swer to deodorization problems. 


FACT 2 Modernizing with the Tannin Solu- 
tizer Process for mercaptan removal yields 
“new refinery” economies in treating and 
blending your finished leaded gasoline. 


FACT 3 Conversion and operating costs are 
extremely low. 


FACT 4 The Tannin Solutizer Process is not 


corrosive. 


FACT 5 The high efficiency of the Tannin —— 


Solutizer Process has been conclusively dem- 
onstrated during more than five years of 
commercial refinery operation. 


FACT 6 The Tannin Solutizer Process does 
not affect the stability of the gasoline treated. 


FACT 7 Complete Tannin Solutizer process 
engineering service is available—during the 
planning of your unit, at start-up, and there- 
after if required. 


We will welcome the Opportunity to work with you on 
your specific problem. The Tannin Solutizer Process is 


licensed under the patent rights of Socony-Vacuum 
Oil Company and Shell Development Company. 


SHELL DEVELOPMENT COMPANY, INCORPORATED 


50 West 50th Street, New York 20, New York 
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PRODUCT IMPROVEMENT 





UTILIZATION of REFINERY GASES 
By the POLYFORM PROCESS* 


By W. C. OFFUTT, M. C. FOGLE, and H. BEUTHER 


Gulf Research & Development Co., Pittsburgh 


Flexibility inherent in the Polyform process provides for adapting it to 


various plant operations to achieve maximum gasoline production. 


High- 


est output of gasoline from a Polyform unit can be assured by charging a 
maximum of naphtha and by maintaining the olefin content of the circulat- 
ing gas at a high level. The circulating gas can be enriched with Cz; and 
C, fractions produced as a by-product of catalytic cracking. The naphtha 
charge can also be supplemented with catalytic furnace oil when available. 
Data is presented on operations charging outside gas on a once- 
through or partial recycle basis, where part of the gas, largely paraffinic, 
remains unconverted and is rejected from the system, and a major portion 
of the Polyform furnace capacity is available for naphtha charge. A 
correlation chart is presented for estimating gasoline yields and octane 
numbers charging virgin naphthas and outside propane-propylene on a . 
once-through or partial recycle basis. 


OR MANY YEARS the Polyform 

process has been an _ efficient 
method for the conversion of low-oc- 
tane sgnaphthas and excess refinery 
gases to attractive yields of motor 
fuels having high motor and research 
octane quality. The inherent flexi- 
bility of the process has made it pos- 
sible to adapt both existing and new 
Polyform installations to the con- 
stantly changing demands imposed 
by seasonal variations in refinery op- 
erations and by modernization of fa- 
cilities for processing other crude 
fractions. 

Continued development work has 
been directed toward keeping abreast 
with the current refining trends of 
increased crude runs and maximum 
production of gasoline, by combining 
the features of maximum naphtha 
charge and conversion of outside re- 
finery gases for economical utiliza- 
tion of Polyform capacity. 

In naphtha polyforming a rela- 
tively low-octane petroleum fraction 
is reformed thermally at high tem- 
peratures and high pressures in the 
Presence of a circulating stream of 
liquefiable gases which may be de- 
rived from cracking of the naphtha 
(self-contained operation) or from 
outside sources. Experimental work (1) 
has demonstrated that alkylation, 
Polymerization, and other reactions 
of the addition type take place in the 
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.Polyform furnace between the hy- 


drocarbons in the circulating gas and 
the products from cracking of the 
naphtha, and result in an increase 
in the yield of gasoline compared to 
conventional reforming. 

The catalytic cracking processes 
produce large quantities of C, and C, 
fractions which contain olefin con- 
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centrations of 50 to 70%. As the nor- 
mal circulating gas in self-contained 
polyforming operations contains only 
12 to 15% unsaturates, olefinic re- 
finery gases may be used to enrich 
the circulating gas stream. In this 
manner the gasoline production of 
a unit designed for self-contained 
polyforming may be increased con- 
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Fig. 1—Schematic flow sheet for the Polyform process 
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YIELD OF 10 R.VP GASOLINE, VOLUME % OF NAPHTHA CHARGE 


Fig. 2—Yield of gasoline vlotted against motor octane number, for polyforming 
Mid-Continent naphtha with 30% of outside propane-propylene (60% olefin); 
effect of total gas circulation 


siderably due to the more rapid rate 
of conversion of olefins compared to 
paraffins. Units designed for opera- 
tion with outside gas may be more 
heavily loaded with naphtha charge 
to increase the production of high- 
octane fuel, without sacrificing the 
yield of gasoline from the olefinic 
components of the outside gas. 


Previously published informa- 
tion,(1),(2) on the Polyform process 
has included data from self-contained 
operations on a variety of naphthas 
and from operations in which out- 
side refinery gases were recycled for 
maximum gasoline yield. In most of 
the work discussed in the earlier lit- 
erature, both the paraffinic and ole- 
finic components of the outside gas 
were converted almost completely by 
providing sufficient capacity for the 
required volume of gas recycle. More 
extensive data are now available or 
operations charging outside gas on 
a once-through or partial recycle ba- 
sis, where part of the outside gas, 
largely paraffins, remains uncon- 
verted and is rejected from the sys- 
tem, and a major portion of the ca- 
pacity of the Polyform furnace is 
available for naphtha charge. 


The flow for naphtha polyforming 
with outside gas is essentially the 
same as that used for self-contained 
polyforming in which the recycle 
gases are derived entirely from 
cracking of the naphtha. The lique- 
fied C, or C, fraction is pumped di- 
rectly into the rich naphtha stream, 
leaving the base of the absorber as 
shown in Fig. 1. The mixture is 
pumped to the cracking furnace, 
which is operated at outlet tempera- 
tures in the range of 1025 to 1100° 
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F. and pressures of 1000 to 1500 psi. 


The effluent from the furnace is 
quenched and then flashed to sepa- 
rate tar and gasoline. The gasoline is 
stabilized to the desired vapor pres- 
sure, and the overhead gases from 
the stabilizer are passed into the 
bottom of the absorber. Fresh naph- 
tha charge is pumped to the top of 
the absorber, where it selectively ab- 


sorbs the quantity of C, and C, 
drocarbons which is desired as 
cycle. Unconverted propane and | 
pylene are rejected from the toy 
the absorber with the lighter gases 
and may be recovered for sale as 
liquefied petroleum gas or for other 
purposes. 


Self-contained polyforming opera- 
tions maintain a sufficient gas dilu- 
tion in the cracking furnace to per- 
mit long, coke-free runs in the plant. 
Naphthas of 20 to 45 octane number 
usually require a gas circulation of 
about 100 vol. % based on naph- 
tha charge when a distillate having 
a motor octane number in the range 
of 76 is produced. Although the C, 
and C, fractions produced by crack- 
ing of the naphtha contain 40 to 60% 
of unsaturates, the olefins are con- 
verted rapidly by recycling and the 
equilibrium olefin concentration in 
the circulating gas stream is only 
12 to 15%. 


Since the amount of gasoline pro- 
duced from the circulating gas is 
largely a function of its olefin con- 
tent, any outside refinery gas stream 
which is capable of increasing the 
olefin content of the circulating gas 
stream can be utilized to advantage 
without increasing the total amount 
of gas recycle. The increase in gaso- 
line yield realized from the outside 
gas is dependent upon its volume 
and olefin content. When propane- 
propylene from catalytic cracking is 
charged to a Polyform operation, a 
major portion of the olefins are con- 





TABLE 1—Polyforming of Mid-Continent Naphtha with Outside Propane-Propylene 


Effect of Total Gas Circulation 


Outside Gas 


None 30% Propane-Propylene (60% Olefin) 


Total Gas Circulation, vol. % of naphtha charge...... 100 100 130 260 


Yields, vol. % of naphtha charge 
Gasoline (10 R.V.P., 
Gas (C, and Lighter), F.O.E. ... 
Propane-Propylene ree 
, Meroe ree arch Mth tian 1S 

Octane Numbers of Gasoline 
a x Eee 
Research, clear .. vig i eed 
Research, +3 ce. T.E.L. .. 


ht A? ere 


80.7 82.0 
13.0 13.0 
21.6 19.7 
10.4 10.4 


Gasoline Yield from Outside Gas, vol. % of gas charge. 


Outside Gas Converted, vol. % of gas charge 


Gasoline Yield from Converted Gas, vol. % of gas converted 





TABLE 2—Polyforming of Mid-Continent Naphtha with Outside Butane-Butene 
Effect of Total Gas Circulation 


Outside Gas 


Total Gas Circulation, vol. % of naphtha charge 


Yields, vol. % of naphtha charge 


Gasoline (10 Ii.V.P., 400° F. B.P.)...cccccccccee 
Gee Cla OE TAO), FOB. oon ccccsccccccvcsces 


Propane-Propylene 
Tar 
Octane Numbers of Gasoline 
Motor, clear 
Research, clear 
Research, +-3 cc. 
Gasoline Yield from Outside 


None 30% Butane-Butene (50% Olefin) 
130 160 


85.1 
14.1 15.1 
16.6 14.0 
10.3 


76.0 
88.3 
95.9 
35 
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verted to gasoline with no increase in 
gas circulation. The unconverted pro- 
pane-propylene which is lean in ole- 
fins is rejected from the unit. 


Effect of Gas Circulation on 
Conversion of Propane-Propylene 


Polyform operations charging a 
Mid-Continent naphtha of 34 octane 
number indicate that a substantial 
quantity of olefinic propane-propy- 
lene can be converted to gasoline 
without altering the naphtha charge 
rate and without increasing the to- 
tal gas circulation of a self-contained 
unit. The conversion of outside gas 
and production of gasoline may be 
increased further, however, by pro- 
viding additional capacity for recy- 
cling of gas. 

Figs. 2 and 3 show yields of gaso- 
line plotted against Motor and Re- 


search octane numbers, respectively, - 


for self-contained polyforming op- 
erations charging Mid-Continent 
naphtha and operations with 30 vol. 
% (based on naphtha charge) of 
propane-propylene produced by cata- 
lytic cracking and containing 60 mol. 
% of propylene. The runs charging 
the outside gas were made with 100, 
130, and 160 vol. % of total gas cir- 
culation, compared to 100 vol. % for 
the self-contained operations. Fig. 2 
includes a curve for operations in 
which the outside propane-propylene 


was recycled until completely con- 


verted. 

The effect of total gas circulation 
is shown quantitatively in Table 1 
for comparable operations producing 
distillates of 76 Motor octane num- 
ber. The increase in gasoline yield, 
with no increase in gas circulation, 
was 6% based on naphtha charge, 
or 20 vol. % of the outside propane- 
propylene charge. As 35% of the 
outside gas was converted under 
these conditions, the gasoline yield 
based on propane-propylene convert- 
ed was 57 vol. %. This percentage of 
gasoline from the gas converted was 
maintained with moderate recycling, 
and the conversion of the outside gas 
was increased to 55% with a total gas 
circulation of 160% based on naph- 
tha charge. Although the conversion 
of outside gas and gain in gasoline 
yield are a function of the extent 
to which gas is recycled, there ap- 
Pears to be little advantage in op- 
erating with total gas circulations 
above 160% in this type of opera- 
tion due to the excessive polyform- 
ing capacity required. 


Effect of Gas Circulation on 
Conversion of Butane-Butene 


Similar results are obtained by 
charging excess butane-butene from 
catalytic cracking to a polyforming 
operation on Mid-Continent naphtha. 
Figs. 4 and 5 show the yield versus 
octane number relationships for op- 
erations charging 30 vol. % (based 
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YIELD OF 10 RV.P. GASOLINE, VOLUME % OF NAPHTHA CHARGE 


Fig. 3—Yield of gasoline plotted against Research octane number, for polyform- 
ing Mid-Continent naphtha with 30% outside propane-propylene (60% olefin); 
effect of total gas circulation 
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YIELD OF 10 RVP GASOLINE, VOLUME % OF WNAPHTHA CHARGE 

Fig. 4—Yield of gasoline plotted against Motor octane number, for polyform- 

ing Mid-Continent naphtha with 30% outside butane-butene (50% olefin); 

effect of total gas circulation 
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Fig. 5—Yield of gasoline plotted against Research octane number, for polyform- 
ing Mid-Continent naphtha with 30% outside butane-butene (50% olefin); 
effect of total gas circulation 
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TABLE 3—Polyforming of Mid-Continent Naphtha with Outside Propane-Propylene and Outside Butane-Butene 
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TABLE 4—Polyforming of Mid-Continent Naphtha with Outside Propane-Propylene 
(60% Olefin) 


Effect of Amount of Outside Gas at 100% Total Gas Circulation 
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Gasoline Yield from Converted Gas, vol. % of gas converted.. 57 58 























TABLE 5—Polyforming of Mid-Continent Naphtha with Outside Propane-Propylene 


Effect of Amount of Outside Gas 
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on naphtha charge) of butane-butene 
at various percentages of total gas 
circulation. The same relations to the 
base curve for self-contained poly- 
forming as those obtained with out- 
side propane-propylene are found to 
-exist. 
Table 2 shows a comparison of 
yields at a constant level of 76 Mo- 
tor octane number. When no increase 
was made in the total gas circulation, 
the gain in yield of gasoline was 5.1 
vol. % based-on naphtha, or 17% of 
the butane-butene charged. Nearly 
all of the unconverted butane-butene 
was retained in the circulating gas in 
these operations due to the preferen- 
tial absorption of the heavier com- 
ponents of the stabilizer gas, and a 
large amount of propane-propylene 
was rejected from the unit. Increas- 
ing the total gas circulation resulted 
in additional gains in yield of gaso- 
line and less rejection of propane- 
propylene. 
Table 3 presents more complete 
data on yields and quality of products 
from representative polyforming op- 
erations on Mid-Continent naphtha 
with outside propane-propylene and 
outside butane-butene at various gas 
circulation rates. 


Effect of the Amount of 


Propane-Propylene Charge 


Polyforming operations on Mid- 
Continent naphtha at 100 
gas circulation indicate that the con- 
version of highly unsaturated out- 
side propane-propylene and the yield 
of gasoline obtained from the out- 
side gas are relatively independent 
of the amount of gas charged. Figs. 
6 and 7 show yields plotted against 
Motor and Research octane numbers 
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for operations charging 15, 30, and 
50 vol. % of propane-propylene from 
catalytic cracking, as compared to 
operations with no outside gas. The 
production of gasoline from the Poly- 
form unit increased steadily with the 
amount of outside gas pumped into 
the cracking furnace. 


Table 4 shows data selected from 
the curves in Figs. 6 and 7 for the 
production of gasolines of 76 Motor 
octane number. The gain in gasoline 
yield was 20 to 22% of the propane- 
propylene charge for each of the 
various amounts of outside gas from 
15 to 50% based naphtha charge. 
However, there is a limit to the 
amount of outside gas that a unit 
can charge and yet maintain this 
rate of gasoline production from the 
outside gas. A summary of jields, 
charge and gasoline inspections, and 
operating conditions for representa- 
tive polyforming operations charging 
various amounts of outside gas is 
presented in Table 5. 


Effect of Olefin Content 
of Propane-Propylene Charge 


The olefinic gas content of the 
furnace charge in naphtha polyform- 
ing is the principal factor in deter- 
mining the gasoline production from 
the circulating gas stream. For this 
reason it is beneficial to charge out- 
side gases which are considerably 
richer in olefins than the circulating 
gas stream of the self-contained poly- 
forming operation. This circulating 
gas usually contains between 5 and 
20% of olefins, depending upon the 
type of naphtha, cracking severity, 
and other operating variables. Both 
the volume and unsaturation of the 
outside gas charged to the unit are 
factors which determine the increase 
in olefinic gas content of the furnace 
charge and, as a result, the gain in 
gasoline production. 


Figs. 8 and 9 show curves of yields 
versus octane numbers for polyform- 
ing operations charging Mid-Conti- 
nent naphtha with no outside gas and 
with 30 vol. % of propane-propylene 
containing 40, 60, and 75% of olefins. 
The gas circulation was 100% for all 
operations in order to maintain full 
naphtha charge capacity. It is evi- 
dent that the olefin content of the 
outside gas is reflected by increased 
yields of gasoline. 


Table 6 shows yields obtained from 
the curves in Figs. 8 and 9 at a con- 
stant Motor octane number of 76. 
As the conversion of the propane- 
Propylene containing 40% of olefin 
was low, a relatively small increase 
m gasoline yield was realized from 
this gas. Additional capacity for gas 
circulation must be provided to derive 
an appreciable gain from gas of low 
olefin content. Since extensive con- 
version of the outside gases contain- 
ing 60 and 75% of olefin occurred, 
sizeable increases in gasoline produc- 
tion were obtained. Table 7 contains 
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operating conditions, yields, and prod- 
uct inspection data for typical oper- 
ations on Mid-Continent naphtha 
with outside propane-propylene of 
varying olefin content. 


Yields from Outside 
Propane-Propylene 
A simple correlation chart has been 
developed from all of the experi- 
mental data on polyforming of Mid- 
Continent naphtha with outside pro- 


pane-propylene. Fig. 10 relates the 
yield of gasoline produced from the 
outside gas charged, and the yield 
of unconverted propane-propylene to 
the amount of gas charged, the ole- 
fin content of the outside gas, and 
the total gas circulations at which 
the operation is performed. The esti- 
mated yields from this chart are con- 
sidered to be valid for a wide range 
of operating conditions: distillate oc- 
tane numbers of 74 to 77, olefin con- 
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Fig. 6—Yield of gasoline plotted against Motor octane number for polyforming 
Mid-Continent naphtha with outside propane-propylene (60% olefin); effect 
of amount of gas 
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YIELD OF 10 RYV.P. GASOLINE, VOLUME % OF NAPHTHA CHARGE 


Fig. 7—Yield of gasoline plotted against Research octane number for polyform- 
ing Mid-Continent naphtha with outside propane-propylene (60% olefin); effect 
of amount of outside gas at 100% of total gas circulation 
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tent of the outside gas of 25 to 80 
mol. %, amount of outside gas of 
0 to 60 vol. % based on naphtha 
charge, and total gas circulation of 
100 vol. % up to the requirement 
for essentially complete conversion 
of the propane-propylene. 

Although Fig. 10 was prepared 
from data on Mid-Continent naphtha 
exclusively, it appears that estimates 
of conversions and gasoline yields 
from outside gas can be made with 
relative safety for polyforming oper- 
ations charging other virgin naph- 
thas at a comparable cracking sever- 
ity. The type of naphtha charge does 
not appear to be an important vari- 
able in the conversion of outside gas 
where low gas circulations are em- 


ployed. Operations in which outside 
gas is recycled until completely con- 
verted show that the naphtha charge 
has a significant effect upon the ul- 
timate yield of gasoline from the 
gas and the gas circulation required. 

Table 8 presents data on yields, 
product quality, and operating con- 
ditions for representative polyform- 
ing operations charging outside pro- 
pane-propylene with Eastern Venezu- 
ela, Ordovician, and desulfurized West 
Texas naphthas, in addition to Mid- 
Continent naphtha. The table includes 
one operation on each stock with no 
outside gas at a gas circulation of 
100 vol. % per cent, and operations 
charging 30% of outside gas with no 
increase in gas circulation. If varia- 
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Polyform Units— 
Installed Capacity 


Company Polyforming 
and Circulation 

Location b/d 
Gulf Oil Corp. 

Pittsburgh ........ 5,500 
re 5,500 
Philadelphia* ...... 6,000 
Philadelphia ....... 9,000 
Cincinnati ......... 13,000 
Philadelphia ....... 16,000 
Port Arthur* ...... 57,000 
Port Arthur ...... 32,000 
Socony Vacuum Oil Co. 

W. Copeeee ......0. 12,500 
Trenton, Michigan . 17,500 


Magnolia Petroleum Co. 


Beaumont ....... 40,000 
Union Oil Co. of California 
Wilmington* ...... 37,500 


British American Oil Co. 
Clarkson, Ontario.. 14,500 


* Combination Crude Unit & 
Polyforming 











tions in octane numbers of the Poly- 
form distillates are considered in com- 
paring yields with and without out- 
side gas, this work indicates that the 
additional yields of gasoline obtain- 
able from the outside gas are ap- 
proximately the same for each naph- 
tha. These naphthas represent a fair- 
ly wide range of charge stock prop- 
erties, such as gravity, boiling range, 
octane number, and characterization 
factor. 

On the basis of these reults from 
miscellaneous naphthas, it is believed 
that reasonable estimates of gasoline 
yields and octane numbers can be > 
made quickly for other operations 
charging virgin naphthas and outside 
propane-propylene on a once-through 
or partial recycle basis. This type of 


Fig. 9—Yield of gasoline plotted 
against Research octane number for 
polyforming Mid-Continent naphtha 
with 30% outside propane-propylene; 
effect of olefin content of outs‘'de gas 
at 100% total gas circulation 
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estimate can be accomplished by com- 
bining a calculation from Fig. 10 
with one from a simplified yield-oc- 
tane correlation for self-contained 
naphtha polyforming presented in an 
earlier publication(1). The latter cor- 
relation is a nomograph which re- 
lates the yield and octane improve- 
ment from polyforming of virgin 
naphthas to the characterization fac- 
tor and motor octane number of the 
naphtha charge. 


Conclusion 


The present accent on increased 
crude runs and maximum gasoline 
production in refining operations has 


TABLE 6—Polyforming of Mid-Continent Naphtha with Outside Propane-Propylene 


Effect of Olefin Content of Outside Gas at 100% Total Gas Circulation 


Outside Gas 


Amount of Propylene, mol % of outside gas.......... 


Yields, vol. % of naphtha charge 
Gasoline (10 R.V.P., 400° F. E.P. - 
Gas (C, and L ighter), Pay e6e% 
Propane-Propylene 
Tar 

Octane Numbers of Gasoline 
Motor, clear 
TRORGRTER, GEORE onc ccciccess 
Tesearch, +3 cc. T.E.L. 

Gasoline Yield from Outside Gas, vol. 

Outside Gas Converted, vol. 

Gasoline Yield from Converted Gas, vol. 


% of gas charge.... 
% of gas charge 
% of gas converted 


None —30% Propane-Propylene— 
40 60 75 
74.7 77.6 80.7 82.0 
13.0 13.0 13.0 13.0 
2.2 27.5 21.6 14.5 
8.4 10.4 10.4 10.4 
76.0 76.0 76.0 76.0 
87.2 86.6 86.7 87.0 
94.4 94.6 94.6 95.0 
10 20 24 
16 35 59 
62 57 41 





TABLE 7—Polyforming of Mid-Continent Naphtha with Outside Propane-Propylene 


Effect of Olefin Content of Outside Gas 











Outside Gas None Propane-Propylene—— 
magnified the importance of main- Amount of Gas, vol. % of naphtha charge. 30 4 = 
taining all rocessi . t at Olefin Content of Gas, vol. % ... 40 , 100 
“ pro ig equipment a Gas Circulation, vol. % of naphtha charge. . 100 100 100 
full charge capacity. It is particularly Operating Conditions 

- 5 5 5 1085 
: s : Furnace Outlet Temperature, °F, ........2ee-eseeeees 095 1085 1085 
important to load the units fully with Seranse Prasure, tee./en, te. 500 1500 1500 1500 
charge stocks which will produce a Yields, vol. % of naphtha charge nae ma one 90.4 
maximum yield of valuable products. en ee 10 0.6 3.1 
Changes in volume and type of crude OOS 2.6 37.8 = eg 
charge, in market demands for the ba (C, and Lighter), F.O.B, .....ccccccccccsceseess *s ¥ 28 10.7 
various products, in product specifi- == "7 Charge i 
cations, and in related plant opera- Inspections, | Steck ———— ee ee a 
i s ravi ° oy © . ° ° 04. ° 
tions, as well as unit shutdowns, all : oceans DEEN veh ssee vd.00e0 2 1980NseeEROs 63 59 59 4 
combine to hamper the economical Aniline Pott. 4" eae ‘asi 69 72 72 
j : sand A Characterization EGE ose rdcactedassences . 
operation of an individual piece of A.S.T.M. Distillation, °F, (D86-46) - - 
refinery equipment. REL dca chad aawt picks caeeerekehieeeae 198 94 100 9¢ = 
. ave e~ 600005406040 05d 00 sR ERE TED 284 121 129 130 aan 
The flexibility of a Polyform unit 50% pikncakitehan Whtiedneninas eanisedes 338 26 a4 pa 363 
j ; i. bue ses ee 606d): 006 668.0060 0686660605 
in charging any of a number of re- ge smecesdinaedekubarh shores ae 394 398 404 . 400 
finery streams interchangeably tends Octane Numbers as 
4 imi F ffi s : y : * CD “pic ccavernced ew peenananeees 33.8 76.4 76.3 75.9 76.6 
to minimize the difficulties which EE OR oon ic onuremasenes 80.4 80.9 79.5 81.1 
seriously affect the economics of We. AS OR, TWiEa. 60s vcietccssscnevce $3.3 ¢ 4 —* 
j ¢ 060 ( t;~~””~”~”*«CR@BHCAPCH, CLEAP occ ce wee e cece ee eeveseees ° SO. .< e 
plant operation. A Polyform unit sommes by EE cnieccahneepivel 92.4 92.0 92.5 93.2 
with only minor operational changes Research, +3 cc. T.E.L, .......-.0e0ee0e 94.8 95.1 95.4 95.2 
TABLE 8—Polyforming of Several Naphthas with Outside Gas 
Desulfurized 
Naphtha Charge ——Mid-Continent—— —Eastern Venezuela— ——West Texas ——Ordovician—— 
> ~ Propane- 
Propane- Propane- Propane 
Outside Gas Propylene Propylene Propylene Propylene 
Amount of Gas, Vol. % of Naphtha cue. None 30 None 30 None 4 None = 
Olefin Content of Gas, Vol. %..... : 60 60 an 
Gas Circulation, Vol. % of Naphtha Chases. verre 100 100 100 100 100 100 
Operating Conditions 
Furnace Outlet Temperature, ° F. .. 1095 1085 1090 1085 1095 1090 1100 a 
Furnace Pressure, Ibs./sq, in. .. . 1500 1500 1500 1500 1500 1500 1500 5 
Inspections of Charge Stocks 
Nz iphthe 7 ee eaine 
et coca, OCT eee 50.0 Same 46.6 Same 1.8 Same 58.2 Sz 
Characterization Factor Re ee ree Rene ren 11.88 11.67 11.84 12.10 
\.S.T.M, Distillation, ° F. (D86-46)......... 
FANE nGuacnc ores ae av ase ha ceenamae aerne 198 296 245 183 
10% 284 311 266 220 
50% 338 337 296 272 
90% 385 373 361 358 
APR RE Oe ee 418 401 416 428 
Octane Numbers, Motor, clear ......... 33.8 43.8 43.3 27.7 
Yields, vol. % of naphtha charge 
Gasoline (10 Rv, 8 * F. BP)... -... WF 80.7 76.5 83.5 78.9 82.7 72.7 =x 
Butane-Butene (Excess or Deficiency) eee zs 0.6 0.6 1.4 1.1 1.9 2.5 —0.1 — 
= ‘ropane-Propylene ... =a ; 2.6 21.6 1.3 19.9 1.7 20.5 5.3 24.1 
ras (C, and xagmnet?, F.0.E. 13.3 13.6 12.1 12.2 10.7 12.7 14.5 12.7 
far .. Sith rele aie-e ica aeie 8.9 9.8 7.8 9.8 6.0 6.8 5.5 4.2 
Inspections « of “10 R. v. P. Gnsatinn 
Gravity, ° A.P.I. ... 54.8 54.8 50.8 52.8 55.3 53.8 58.8 58.4 
Bromine Number 63 59 59 58 57 60 61 59 
J eee 69 72 55 59 72 69 75 82 
\.S.T.M, Distillation, °F, (D86-46) 
ERG. leds acleye seuuapecanedeeeu cs <0 94 99 98 94 90 92 92 106 
10% Beck 121 130 136 130 134 140 121 142 
50% 245 246 291 286 255 256 209 218 
90% 364 364 361 368 356 356 325 336 
E.P, 39: 402 


tane Numbers 

ES Pe 
Motor, +1 c.c, T.E.L. 

Motor, +3 cc. T.E.L. 

Research, clear wen 

Research, +1 cc. T. E. “o 

Research, +3 oe. F.B.L. 


76.4 75.9 78.2 
80.4 79.5 82.5 
83.3 84.0 84.7 
87.7 86.8 90.1 
92.4 92.5 94.9 
94.8 95.4 97.1 


77.8 


90. 0 
94.3 
96.6 


91.5 
94.2 


-76.3 
81.5 
83.4 
87.8 
91.7 
94.2 
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can handle with equal ease all virgin 
or cracked naphthas regardless of 
properties and a wide range in vol- 
ume of extraneous C, and C, frac- 
tions from other refinery processes. 
Highest production of gasoline can 
be assured, however, by charging a 
maximum of naphtha and maintain- 
ing the olefin content of the circulat- 
ing gas at a high level. The circulat- 
ing gas can be enriched in olefins 
advantageously with C, and C, frac- 
tions produced as a byproduct of cat- 
alytic cracking. Naphtha charge can 
also be supplemented with catalytic 
furnace oil(3) when available. 


The flexibility of a naphtha poly- 
forming operation is also useful in 
maintaining a refinery butane bal- 
ance during variations in seasonal 
demands and in production schedules 


of other units. Extraneous butane- 
butene may be charged to a naphtha 
polyforming unit to increase the pro- 
duction of gasoline from the circulat- 
ing gas without increasing the total 
gas recycle. During periods of bu- 
tane-butene deficiency for alkylation 
or vapor pressure requirements, an 
excess yield of olefinic butane-butene 
may be produced from the Polyform 
unit by simple changes in the opera- 
tion of the stabilizer and absorber. 


The high level of laboratory octane 
ratings and sensitivity of gasolines 
from the Polyform process has been 
apparent in the foregoing tables. 
Road performance of these gasolines 
also indicates good quality at all en- 
gine speeds. Earlier literature(4) has 
showa Polyform gasolines possess de- 
sirable blending properties due to 


— 


their balanced volatility and favor- 
able distribution of hydrocarbon ty) es 
throughout the boiling range. 
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CORRELATION CHART ON POLYFORMING OF MID-CONTINENT NAPHTHA 
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Cy clocel—desulfurization and reforming catalyst—can be vour low-cost answer to 
i the i improvement of clear and leaded octane numbers. Smaller refine rs, in particular, 
can use Cyclocel for the upgrading of present light oil quality, with relatively little 
additional investment. In all cases, Cyclocel is valuable in reducing tetraethyl lead 
es costs and in easing problems which arise from running higher-sulfur crudes. 


Here are pertinent facts about Cyclocel: 


LONG LIFE—Cyclocel’s uniform granules are rugged. They retain their shape 
and catalytic efficiency under severe conditions of flow and temperature. 
In processes embodying reforming and desulfurization, catalyst life commonly 


ae 
\ reaches two years with negligible loss of activity. In non-regenerative desul- 





furization systems, throughputs up to 15,000 b/ton are realized. 
SELECTIVITY—Cyclocel does not promote undesirable side reactions. 


LOW-COST—Cyclocel’s simplicity of use and exceptional stability make for 
low operating costs. 


Let’s combine our background with your experience to forecast Cyclocel’s real 
worth to you. Attapulgus Clay Company (Exclusive Sales Agent), Dept. D. 
210 West Washington Square, Philadelphia 5, Penna. 
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BECAUSE OF THE Petreco Electric Desalting increases refining capacity. It 
keeps refining equipment on stream by preventing shut- 
downs caused by salt plugging, severe corrosion and hard 
coke formation. 


GREATLY INCREASED 
DEMAND FOR 


PETROLEUM PRODUCTS 
| Petreco Electric Desalting prevents salt plugging and hard 


| coking. It retards corrosion caused by evolved HCl. It 
f eliminates many impurities which are major causes of equip- 


ment depreciation, metal losses and high replacement 


rr 








BECAUSE OF THE 





demands. 

SCARCITY OF 

| STEEL FOR In the face of increasing demands for petroleum products, 

NEW REFINING and the scarcity of steel required to build the refining units 
FACILITIES needed to provide greater capacities, it is absolutely neces- 


sary to get maximum efficiency from available equipment. 
This is exactly what Petreco Desalting is enabling many 
refiners to do; if you are charging salty crudes, we can help 
you, too. 
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| Modified Extreme Pressure Lubricant Tester 


Gives Preliminary Evaluation of Gear Lubes 


By E. C. EASTMAN, D. W. DINSMORE, K. L. GODFREY and E. S. BLAKE 


Monsanto Chemical Co., Nitro, W. Va. 


A useful and convenient test, carried out on a suitably modified SAE 
Extreme Pressure Lubricant Testing Machine, has been developed for the 
prediction of the CRC L-20-545 high torque and low speed performance 


characteristics of gear lubricants. 


Besides serving as a preliminary screen- 


ing test the method is relatively rapid and simple, and requires only a small 
oil sample. Although test results depend primarily upon the visual inspec- 
tion of the test cups, satisfactory correlation has been obtained between 
the laboratory test and the CRC L-20-545 test. 


eS by the Ordnance 
Department of the need for a 
Universal Gear Oil Specification 
which would more nearly define a sat- 
isfactory lubricant under field operat- 
ing conditions in all types of auto- 
motive gear drives led, through the 
efforts of the Coordinating Lubricants 
Research Committee, to the formula- 
tion and adoption of U. S. Army 
Specification 2-105B. 


Qualification for procurement under 
Specification 2-105B requires, among 
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other tests, that the Universal Gear 
Lubricant pass the Ordnance Depart- 
ment Specification AXS-1570 (CRC 
Designation L-20-545) for the high 
torque and low speed axle test. Be- 
cause of the elaborate and expen- 
Sive L-20 equipment required, the 
need for a preliminary screening test 
was apparent. 

The purpose of this paper is to de- 
scribe a test which has proved to be 
a useful research tool in the develop- 
ment of suitable 2-105B gear oil ad- 


evaluating gear lubes 


ditives by predicting lubricant be- 
havior under L-20 high torque and 
low speed conditions. Other advan- 
tages are: Economy, small size of 
oil sample, minimum demand on the 
operator’s time, reasonable reproduci- 
bility of tests and simplicity of op- 
eration. 
Apparatus 


The machine employed for this test 
is an SAE Extreme Pressure Lubri- 
cant Testing Machine as manufac- 
tured by the Highway Trailer Co., 
Edgerton, Wis. This machine, suit- 
ably modified (Figs. 1 and 2), pro- 
vides a readily available means of 
imitating the rubbing of gear teeth 
by rotating two Timken test cups 
(T-48651) in line contact with each 
other and in opposite directions, un- 
der controlled speed, slipping ve- 
locity, temperature and operating 


pressure. Necessary modifications are 
achieved by: 
1. Reducing the main shaft speed 





Figs. 1 and 2—General and closeup views of a modified SAE Extreme Pressure Lubricant Testing Machine as used for 
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Fig. 6—Ridging (30X) 


from the standard 1000 to 264 RPM. 

2. Replacing the lower shaft drive 
gears of 20 and 81 teeth with gears of 
52 and 49 teeth to change the rub- 
bing ratio from 14.6/1 to 3.4/1. 

3. Jacketing the oil box on both 
bearing sides by brazing a plate over 
the offset in the oil box casting. 
Both cooling reservoirs are then con- 
nected in series to a water coolant 
source. 

4. Fitting the bearing shaft on 
both sides of the oil box with oil re- 
tainer gaskets. 

5. Replacing the standard steel 
bearings with special bronze bear- 
ings. 

6. Installing a thermocouple in 
the test oil such that the junction 
is 1/4 in. below the bottom test cup. 

7. Installing a temperature re- 
corder-regulator to be actuated by 
the thermocouple. 

8. Installing a_ solenoid’ con- 
trolled cooling water valve actuated 
between limits by the temperature 
regulator. 

9. Mounting two 200 watt infra 
red drying lamps focused into the 
oil box and actuated by the tempera- 
ture regulator. 

10. Installing a shield over the 
test cups to prevent direct heating 
of the cups. 

Supplementary apparatus, com- 
prising an analytical balance and a 
wide field binocular microscope with 
magnification from 10.5X to 30X, is 
required. 

Two Timken test cups which have 
been freshly cleaned with solvent and 
dried are weighed to the nearest mil- 
ligram and fastened in place on their 
respective shafts. The oil box is 
positioned in the carriage with knife 
edges in place; the thermocouple 
junction is adjusted to 1/4-in. below 
the lower cup; the plate holding 
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Fig. 7—Pitting (30X) 





the oil seal is tightened; the coup- 
ling links are inserted on the upper 
and lower shafts, and the oil box 
locked into position. 

A 20-lb. scale load is applied by 
hand and the cup alignment checked 
for perfect contacting edges and ac- 
justed if necessary. The 20-lb. load 
is released and the water lines are 
connected. 


The oil to be tested is then added 
until the lower test cup is half im- 
mersed. This oil level is maintained 
for the duration of the run by add- 
ing more oil when necessary. The 
oil box bearings are lubricated with 
the oil to be tested. 


With the temperature recorder- 
regulator in operation, the machine 
is started and the load is taken up 
to 50 lbs., where it is maintained for 
a break-in run of 1/2 hr. At the 
end of the break-in the load is brought 
up to 110 lbs. by the automatic load- 
ing device where it is held constant 
for 15 hrs., the duration of the test. 


The temperature of the test oil is 
cycled between 200°-250° F. over 
a 15-min. period, by the temperature 
regulator. Immediately after the 
application of the 110-lb. load the 
rate of coolant water flow and the 
distance of the two heating lamps 
from the oil box are adjusted to ob- 
tain a smooth symmetrical heating 
and cooling curve as drawn by the re- 
corder. 


Inspection 


Upon completion of the test, the 
test cups are cleaned and reweighed 
to the nearest milligram for total 
weight loss, then inspected micro- 
scopically, oiled and filed for future 
reference. The rating of the com- 
pleted test depends primarily upon 
the visual inspection of the test cups, 
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which requires some training for the 
proper identification and rating of 
surface conditions. In most instances 
the bottom ring shows more sur- 
face disturbance than does the top 
ring, a phenomenon for which there 
are several theoretical explanations. 

The inspection terminology used in 
describing the ring surface is essen- 
tially that given in the CRC Desiy- 
nation L-20-545, namely: (a) burnish., 
(b) smoothing, (c) rippling, (d) ridg- 
ing, (e) pitting and (f) galling. 

Burnish is an alteration from the 
original ground dull surface (Fig. 3) 
to a brightly polished surface and 
is usually accompanied by some al- 
teration in or elimination of the 
grinding marks. 

Smoothing (Fig. 4) is the elimina- 
tion or near elimination of the grind- 
ing marks where the surface finish 
usually remains dull. 

Rippling (Fig. 5) is the formation 
of transverse surface patterns, dull 
or shiny, resembling fish scales or 
ripples on water. 

Ridging (Fig. 6) as here used is a 
longitudinal furrowing or channel- 
ing as a result of a wearing force. 
This is actually a misnomer as groov- 
ing would be a more accurate de- 
scriptive term. Frequently rippling 
appears in the base of the groove in- 
dicating this may have been the 
precursor of grooving or ridging. 

Pitting (Fig. 7) is the forma- 
tion of small pit-like’ cavities. 

Galling (Fig. 8) is difficult to de- 
scribe but as used here it means 
a surface alteration which appears 
to be a lengthening, widening, deep- 
ening and blackening of individual 
grinder marks. This may be due to 
localized chemical attack. 

For comparative purposes a picture 
of a cup surface representing a g00d 
pass is included (Fig. 9). Also shown 


PETROLEUM PROCESSING, November, 1948 











lop 
ere 
ns. 

in 
en- 
siz 


ish, 


dg- 


the 
3) 
and 


the 


na- 
ind- 
1ish 


tion 
dull 
- or 


is a 
nel- 
rce. 
00V- 

de- 
ling 
> in- 

the 


‘ma- 


. de- 
eans 
ears 
leep- 
dual 
ie to 


ture 
good 
10Wwn 








OF cee: 


CALITE HEAT ENDURING CASTINGS 
tO | 
DEFINITE <2: SPECIFICATIONS 


This Will Assure Uniform Quality and Service 











STANDARD SPECIFICATION NO. 10-38 


Heat Enduring Castings 
For Industrial Furnace Construction 


Grade "F" 
CHEMICAL COMPOSITION: 


(a) The castings shall conform to the following requirements as to chemical composition: 


GRADE ‘‘F’’ 
Chromium, per comt ................. 29.@-280 
Nickel, per cent . oiea eee 
Manganese, per cent ................ ©0.50-1.25 
Silicon, per cent . TTT rT ST Tae: 
Sulphur, maximum per cent ........... 0.05 
Phosphorous, maximum per cent Se 0.05 
Carbon . ae Within limits of Paragraph 4 (c) 


(b) The chemical limits for all other added alloying elements, such as molybdenum, titanium and 
nitrogen, shall be specified by the manufacturer. The material shall conform therewith. 


CREEP STRESS AND CERTIFICATE: 


(a) The indicated creep rate of the material shall not exceed 1% in 10,000 hours when stressed by 
a tensile load not less than the following: 


STRESS PER SQ. IN. 


TEMP. °F. 1% CREEP IN 10,000 HOURS 
GRADE “‘F”’ 
1400° 4200# 
1500° 37004 
1600° 32004 
1700° 26004 
1800° 1950# 


(b) Manufacturer shall submit standard creep data and residual physical properties made on mater- 
ial of his own manufacture and certified by an ACCREDITED LABORATORY. The chemical an- 
alysis of the creep test specimens shall be reported, including nitrogen content and any other special 
alloying elements. 


TENSION TEST FOR DUCTILITY AFTER HEATING: 


(a) Each heat shall conform to the following requirements as to tensile properties after the speci- 
men has been subjected to a temperature of 1400° F. for 24 hours and furnace cooled to 400° F. 
Test shall be made at room temperature. 


GRADE ‘“‘F” 
Tensile Strength, min.Ib./sq.in. .................. 80,000 
Yield Strength, min.Ib./sq.in. .................... 35,000 
Elongation in 2”, min. per cent .................. 9.0 





Copy of complete specification will be mailed upon request 


THE CALORIZING COMPANY 


HEAT ENDURING AND CORROSION RESISTING METALS. 
CALITE ALLOY CASTINGS — CALORIZED _ STEELS. 


WILKINSBURG STATION PITTSBURGH 21, PA. 
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Evaluation of Gear Lubes 














Fig. 9—Typical cup surface represent- 
ing a good pass (30X) 


are two pictures of pinion gear teeth 
from two L-20 high torque and low 
speed tests. Fig. 10 is a typical pass. 
Fig. 11 depicts a fail showing both 
rippling and ridging. 


Rating 


In the initial orientation, rating is 
the direct result of L-20 correlation. 
The development of the proper visual 
technique in an overall appraisal of 
the test specimens is important in 
the final classification as an L-20 
pass or fail. Such an overall ap- 
praisal inherently does not lend it- 
self to a precise definition as to 
what shall or shall not be present in 
the surface conditions. Obviously. 
this skill can be acquired only by 
a study of a back-log of samples upon 
which the L-20 results are known. 
Notwithstanding, from the individ- 
ual ring ratings coupled with experi- 
ence, the test is usually graded as 
a@ pass or a fail with two interme- 
diate classifications, borderline pass 
or borderline fail. Perhaps a pass of 
merit should be included. 

A passing test rarely shows a total 
weight loss of more than 20 mg. and 
no light ridging. It may, however, 
show an incipient, or trace of, ridg- 


1096 


TABLE | 
Laboratory Test Results vs. CRC L-20-545 Rating 


« % 
SPS seue we FS wv 
@BPastee BE BEBae Ss 

Tet SS&S2ERZBEEBR22E 

Noo —&@ Re RanmS & Se MM Me 

1 HL MHOOHLMHO 
2 oo ~pTr eo Coe 86 t 6 
3 OoTO OO OTL,LOHO 
“a O7FODO OO TO L-O 
4 eo 7;.?Tne STOTT? Ft 
eo FTVCOCoTwTr@so.L FF O6O-HO 
4B COC T OOO OOOTTHO 
5 oP? oT?rTecEe7$d Ff CO CR SS 
moT?r? mh Oooo Ff © i. OC 
6 rs 2erecox, Ff O80 SO 
7 Coco oceogrt? 8 & oo 
8 eqrnres&ed © th i. ©} 
9 7s ee @T? eC eo ec 6& HO 
ae oS £& ae 2 BS 

10 ov wTWwTT OOo oe 6&8 CH Oo 

ma ££ OOoPre Re st Fe BO 

11 i renrtrteoet kz & & & 

12 Oo rveonrneoeeeovkzesed? & 

13 Seo tr np eek nh ee 

14 Seeo¢Coc.L.L.oorrFrrrts oO 

ma OC Oo RP Oo Free tT & oe 

H, heavy; I, incipient; L, light; M, medium 


OHOOOMHMOOCOOOOOrOOCOCOCO Galling 


Wt. Loss, Mg. Laboratory CRC L-20-545 
Top Btm. Rating Rating 
50 103 Fail Fai 
5 14 Pass Pass 
4 16 Pass Pass 
4 8 Pass 
5 8 Pass 
9 25 Fail BL Pass Pass 
6 21 Pass 
3 9 Pass Pass Pass 
4 8 Pass 
3 10 Fail Pass 
6 16 Pass Pass 
5 12 Pass Pass 
7 12 Pass \ BL Fail Fail 
12 18 Fail 
4 12 Bl. Pass Fail Fail 
12 12 Fail 
4 4 Bl. Pass Pass 
3 6 Pass Pass 
3 11 Pass Pass 
4 10 Il. Pass ; Pass Pass 
4 9 Pass 


oO, 


ne; T, trace. 


i 
° 





ing, slight burnish, smoothing and 
rippling. A borderline pass is one 
showing slightly more surface dis- 
turbance than a pass with perhaps 
an allowable surface condition called 
incipient ridging provided the weight 
loss is low. The total weight loss 
of a borderline pass also seldom ex- 
ceeds 20 mg. 


A test rated a fail may show a 
weight loss of appreciably less than 
20 mg., although the weight loss us- 
ually exceeds that figure. In this 
classification all of the described sur- 
face disturbance conditions may ap- 
pear, and usually do in the more se- 
vere failures. The surfaces of the 
test cups usually show some degree 
of ridging which appears to be in- 
digenous to a test failure. Obviously, 
then, a ring condition less severe than 
a fail and more severe than a border- 
line pass is a borderline failure, the 
classification of which is readily rec- 
ognized with experience. 

A tabulation (Table 1) of surface 
conditions is useful for reference pur- 
poses, but for the comparative rat- 
ing of specific lubricants it does not 


failure (approx. 2X) 


Figs. 10 and 11—Pinion gear teeth from two L-20 high torque and low speed tests. Fig. 10 is a typical pass; Fig. 11 © 


serve as a complete substitute for 
direct visual comparison of the spe- 
cific test rings. 


Correlation 


Satisfactory correlation between 
the laboratory test and the CRC L-20- 
545 test is clearly illustrated by 
Table 1. With the exception of Test 
No. 9A, the laboratory tests were 
completed and rated without prior 
knowledge of the L-20 performance 
results. 

Although the major portion of 
the L-20 runs were predicted on the 
basis of single laboratory runs, the 
inadvisability of this practice is rec- 
ognized. For example, from the Lab- 
oratory Test No. 9 the L-20 test was 
predicted as a pass and actually was 
a fail. Test No. 9 was later re-run 
as Test No. 9A, which confirmed this 
failure. 
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'es- Refiners and compounders can reduce inventories to a profitable level with 
Santopsid 29, Monsanto’s all-purpose gear lubricant additive. Blended with 
suitable base oils, Santopoid 29 provides the necessary characteristics for proper 











lubrication of automotive gears under a wide variety of operating conditions, T 
It will give the same superior performance when used in passenger cars, trucks, OY S AN TO 
tractor trailers and busses. EE cas Sabai 
In addition to the specific advantages listed below, Santopoid has other CHEMICALS -* PLASTICS 
. profit and performance plus-values for refiners and compounders. For complete 
2 information, ask for a copy of Monsanto Technical Bulletin O-47. Write to 
MONSANTO CHEMICAL COMPANY, Petroleum Chemicals Department, 1700 ee eee e 
So + St. Loui . i i , © e 
- uth Second St., St. Louis 4, Mo. If you prefer, simply return _ —— pppoe » Stee cine Comment més. 
eat PANDA As Be Oe ELI Petroleum Chemicals Department e 
All-Purposé Advantages of Santopoid 29 ‘s 1700 South Second Street, St. Louis 4, Missouri e 
@ Please send me a copy of Technical BulletinO-47, on Santopoid 29. @ 
1. Provides superior lubricants for au- 3. Allows the refiner and compounder , 6 
tomotive differentials and conven- to simplify gear lubricant and ad- , Nome__ Sa a 
tional transmissions, ditive inventories, e 2 
. , , 4. \s stable and non-corrosive at any @ Company. . anes = —s 
2. Provides outstanding lubricants for temperature likely to be reached e ao 
heavy-duty industrial-type gear in service, q Address — 
la —_ in other commercial applica- 3. Does not separate from a lubricant ® City State e 
tions, such as production machinery, or stratify; contains no metals that ® ° 
conveyers, etc, may form precipitated salts. SERVING INDUSTRY...WHICH SERVES MANKIND 


948 PETROLEUM PROCESSING, November, 1948 1097 











USE HARSHAW CATALYSTS 


TABLETTED OR EXTRUDED 











| ‘ cm strides have been made in the use of 
| tabletted and extruded catalysts for the production of many synthetic 

organic chemicals. For a long time Harshaw has studied and developed 

“fixed bed’ catalysts. In addition to supplying preformed catalysts of 
| our development, we also specialize in producing catalysts to specifi- 
cation for your processes. Harshaw now furnishes pelleted catalysts in a 
variety of sizes for such reactions as hydroforming, cyclization, oxidation, 
dehydrogenation, hydrogenation, dehydration, and desulphurization. If 
you have a catalyst problem, a discussion with us may prove helpful. 


te HARSHAW CHEMICAL ¢o. 


1945 E. 97th Street, Cleveland, Ohio 
BRANCHES IN PRINCIPAL CITIES 
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Patent Trends in Petroleum Refining 
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Polyoxypropylene Compounds 
As Synthetic Lubricants 


I‘ ONE OF OUR EARLIER dis- 
cussions(1) we mentioned the Car- 
bide Brit. Pat. Appl. 25,614/45, which 
disclosed production of synthetic lu- 
bricating oils by condensing a mono- 
hydric alcohol with 1,2-propylene ox- 
ide. Recently, U.S. Patent 2,448,664 
was issued to Carbide and Carbon 
Chemicals Corp., giving additional 
data on these materials. 


It is pointed out that although ad- 
dition products of ethylene oxide 
have been suggested for use as lu- 
bricants, their high melting or solidi- 
fication temperatures make them un- 
suitable for use as metal lubricants 
where fluidity over a wide range of 
temperatures is required. Apparently 
there are no satisfactory solvents 
which will retain the polyoxyethylene 
compounds in solution at the lower 
range of temperatures down to —40° 
F., to which they may be subjected 
in service. In textile lubrication, 
where they may be used in aqueous 
solution, there is a tendency for the 
diluent and the solid component to 
separate to such an extent as to in- 
terfere with proper lubrication. 

According to the patent, polyoxy- 
alkylene compositions which are pre- 
ponderantly monohydroxy alcohols of 
relatively high molecular weight may 
be obtained by the addition of a 
monohydroxy aliphatic alcohol to 1,2- 
propylene oxide, according to the re- 
action: 


ROH + n(OC,H,-CH,) — 
monohydric 1,2-propylene 

alcohoi oxide 

R(OC,H,-CH.) OH 

polyoxypropylene 

monohydroxy compound 
These addition products contain an 
average of at least eight oxy-1,2-pro- 
pylene oxide groups in the molecule, 
and have unusual properties of solu- 
bility, viscosity, stability and lubri- 
cating ability. 

For example, these 1,2-polyoxypro- 
pylene monohydroxy compounds have 
unusual temperature-viscosity rela- 
tionships. All of the products have 
4 viscosity above 3cs. at 210° F, and 
they do not solidify on cooling to 
~—20° F. As can be seen from Fig. 1, 
they can be distinguished from min- 
eral oils in that the slope of their 
Viscosity-temperature curve is, in 
seneral, less than the slope of the 
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same curve for mineral oils. The rate 
of change of viscosity with tempera- 
ture for these products is not as 
great as in the case of mineral oils. 
In general, the ratio of viscosity in 
centistokes at 100° F. to the viscos- 
ity at 210° F. is below 8.0. Their 
viscosity is some exponential func- 
tion of their average molecular 
weight. At molecular weights below 
2000, all of the addition products ap- 
pear to have viscosities below 50 cs./ 


210° F., and products having molecu- 
lar weights of 2000-3000 are liquids 
in contrast to the polyoxyethylene 
compounds which are solids. 

One surprising characteristic is 
their thermochemical stability at 
temperatures of 500° F. Also, they do 
not affect rubber hose, which is one 
of the drawbacks of mineral oils, 
and they possess good lubricity. 

However, these compcunds are not 
very compatible with mineral oils. 





TABLE 1—Compatibility of Polyoxypropylene Compounds with Mineral Oil 


Miscibility Temperature, °C. 
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VISCOSITY AT 210° F. - CENTISTOKES 


Fig. 1—Comparison of viscosity characteristics of mineral oils and a typical 
polyoxypropylene compound (U. S. Patent 2,448,664, Carbide and Carbon 
Chemicals Corp.) 
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Patent Trends 





Their oil miscibility is a function of 
both the molecular weight and the 
number of carbon atoms in the added 
alcohol, as shown by the data given 
in Table 1. In other words, the meth- 
anol addition product of 600 molecu- 
lar weight will separate from the oil 
at 73° C., while the 7-ethyl-2-methyl 
unde-canol-4 product of the same 
molecular weight will separate out at 
5° C. The oil employed in determin- 
ing these solubilities is a highly re- 
fined paraffinic type having a vis- 
cosity of 10.73 cs./210° F., and a re- 
fractive index of 1.48 13/20° C. 


On textile fibers, these oils pro- 
duce a high quality lubrication and 
finish without a sulfonation step and 
without the usual “oiliness” agents. 
As to pour points, the methanol ad- 
dition products vary according to 
molecular weight as follows: 


Acetyl Pour 
Molecular Weight Point, °F. 
1625 —39.5 
1418 —43 
907 —72.4 
530 —76 


Cation Exchange Materials 
From Spent Alkylation Acid 


ASE EXCHANGE MATERIALS 

have acquired importance in re- 
cent years, and an increasingly large 
volume of resins is being produced 
for cation exchange purposes. 


According to U.S. Patent 2,447,762 
issued to Atlantic Refining Co., a 
cheap cation exchange adsorbent may 
be produced by heat treating spent 
alkylation acid, preferably one con- 
taining a minimum of 10% of hy- 
drocarbon and having an acid con- 


centration, on a _ hydrocarbon-free 
basis, of 98%. 


This spent acid is heated for about 
4 hrs. at 290-340° F. to obtain gela- 
tion into a hard granular solid. Ex- 
cess acid is removed by water wash- 
ing and the product is dried at 212° 
F. for 13 hrs. If desired, it may be 
neutralized with sodium bicarbonate 
prior to drying. One sample of un- 
neutralized product showed an ex- 
change capacity of 6 kg/cf as Caco,, 
while the neutralized product showed 
a value of 10 (on a wet basis). Such 
a product would be useful in remov- 
ing hardness from water and metal- 
lic ions from industrial effluents. 


According to Berl(2) an active car- 
bon may be obtained by neutralizing 
acid sludge and coking at 1100° C., 
but the above Atlantic patent points 
out that products such as these con- 
tain soluble or peptizable bodies, as 
mentioned by Burrell.(3) The Berl 
product is said to compare favorably 
with sulfonated coal adsorbents. 


References 
(1) Gaylor, PETROLEUM PROCESSING, 11/46, 
(2) Berl, U.S. 1,812,316 (Also see 1,851,888) 


Berl, Z. Angew. Chem. 4/9/30 p.330. 
(3) Burrell, Ind. Engrg. Chem. 1938, p.358. 
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Other Recent Patents 


Selected recently issued U. 8. proc- 
ess patents are briefly reviewed be- 
low: 


U. S. 2,447,505: Everett A. John- 
son, assignor, to S. O. Indiana: Meth- 
od for regenerating fluidized catalyst 
jin the carbon monoxide-hydrogen 
synthesis, by centrifugal separation 
of catalyst in the upper reaction 
zone, passing the catalyst to the 
base of the reaction zone and aerat- 
ing with hydrogen. 


U.S. 2,447,573; Otto Gerbes, as- 
signor, to Standard Oil Development 
Co.: Method for isomerizing paraffins 
by supplying a mixture of a low 
molecular weight paraffin feed stock 
and hydrogen chloride at 230-270° F. 
to a catalytic mass formed by ad- 
sorption of aluminum chloride vapor 
on @ porous support. 


U.S. 2,447,746; Seymour W. Ferris, 


‘Edward R. Lamson and Douglas M. 


Smith, assignors to Atlantic Refin- 
ing Co.: Method for distilling by 
forming the liquid into a vertical, 
downward moving, free flowing, un- 
broken film, having two exposed sur- 
faces each in close proximity to, but 
out of contact with, a condensing 
surface in the column, the vaporizing 
portion of the film being condensed 
on the condensing surface. 


U. S. 2,448,015; Robert E. Burk to 
S. O. Ohio: Process for cracking 
kerosine by treating with a liquid 
catalyst the inorganic constituents 
of which comprise primarily about 
89 vol % of hydrogen fluoride, pro- 
moted by boron trifluoride. 


U.S. 2,448,092; James D. Gibson, 
assignor, to Phillips Petroleum Co.: 
Improvement in the hydrofluoric acid 
alkylation process which includes 
principally a dehydrofluorinating dis- 
tillation step to remove the organic 
fluorine compounds. 


U.S. 2,448,160; Charles L. Thomas 
and Vladimir Haenzel, assignors, to 
Universal Oil Products Co.: Process 
for producing alkylated aromatics 
by reacting an aromatic with an ole- 
fin in the presence of an alkylating 
catalyst comprising silica, alumina 
and thoria. 


U.S. 2,448,223; Henri Lantz, Paris, 
assignor to Societe Chimique de la 
Grande Paroisse, Paris: Continuous 
low temperature distillation process 
in which a portion of the distillation 
products are recycled through a heat 
exchange zone and introduced into 
the distillation zone in direct contact 
with the material to be distilled. 


U.S. 2,448,279; Louis C. Rubin, as- 
signor to M. W. Kellogg Co.: A 
process for hydrogenating carbon 
oxides which comprises continuously 
flowing a gaseous mixture of hydro- 


— 


gen and a carbon oxide upward in a 
catalytic reaction zone; withdrawing 
a@ gaseous mixture from which zre 
recovered gasoline and other liquid 
products. 


U.S. 2,448,290; Harold V. Atwell, 
assignor to The Texas Co.: An im- 
provement in a process for the syn- 
thesis of a gaseous hydrocarbon in 
which additional heat for the reac- 
tion is supplied by suspending in the 
reactant stream a powdered solid 
heat carrier. 


U.S. 2,448,334; Kenneth Merle Wat- 
son, assignor, to Sinclair Refining 
Co.: Improvement in the circulation 
and regeneration of solid catalyst 
in the pyrolytic conversion of hydro- 
carbons. 


U.S. 2,448,489; Alfred E. Hirschler, 
assignor, to Sun Oil Co.: A process 
for solvent separation of two aro- 
matic hydrocarbons having the same 
number of double bonds per mole- 
cule by passing a mixture through 
a body of silica gel. 


U.S. 2,448,601; Carl S. Kelley, as- 
signor, to Phillips Petroleum Co.: 
Improvement in the HF alkylation 
process which includes mainly intro- 
ducing in the distillation of the ef- 
fluent a propane-propylene mixture 
to react with the hydrogen fluoride 
to form propyl fluoride. 


U.S. 2,449,050; George R. Bond, 
Jr. and George Alexander Mills, as- 
signors, to Houdry Process Corp: 
The use of a cerium phosphate as 
the principal catalytically active com- 
ponent in the catalytic conversion 
of hydrocarbons, 


U.S. 2,449,061; Samuel M. Darling, 
assignor, to S. O. Ohio: Use of a 
catalyst comprising alumina to which 
has been added a separately formed 
metal oxyfluoride of the group con- 
sisting of beryllium oxyfluoride, ti- 
tanium oxyfluoride, and zirconium 
oxyfluoride as the essential promoter, 
in the conversion of higher boiling 
hydrocarbons. 


U.S. 2,449,071; Charles O. Hawk, 
Norma R. Stern and Lawrence J. E. 
Hofer, assignors, to U.S.A.: Catalyst 
for the synthesis of liquid and solid 
hydrocarbons from hydrogen and car- 
bon monoxide consisting essentially 
of the reduction products of a mix- 
ture of precipitated ferric oxides in 
which from 1 to 60% by weight is 
in the meta form, the balance being 
essentially, in the ortho form. 


U.S. 2,449,095; Harry K. Wheeler, 
Jr., and Robert J. Hengstebeck, as- 
signors, to S. O. Indiana: In cracking 
with fluidized catalyst, a method for 
submitting both the effluent product 
and gas streams containing residual 
solids to a series of scrubbing OP- 
erations with a heavy hydrocarbon oil 
for recovering solids. 
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This man is working 





. .. Proving by a drop- 
hammer test the non- 
spatter, tackiness, and 
“stay-put’ qualities of 
grease when treated 
with PARATAC. 


His practical knowledge 
of the performance of 
PARAMINS in various 
lubricating oils and 
greases... 


... plus the skill and ex- 
perience of over 2000 
research scientists and 
technicians working with 
the facilities of America’s 
largest petroleum lab- 
oratories... 


. .. will improve your products 
—when you use PARAMINS. 


8 ‘ AR AN | NS make good! motor ols an - 


ADDITIVES WITH A BACKGROUND PARAMINS ADDITIVES ARE KNOWN BY THE BRANDS: 


PARATONE —-for improved viscosity index. 
PARAFLOW —/for lower stable pour. 

PARATAC -—for tacky oils and greases. 

PARAPOID —/for E.P. gear oils. 

PARANOX —for inhibiting corrosion and oxidation. 
PARASHEEN—for better appearance. 


PARADYNE —for improved gasoline. 
ENJAY COMPANY, INC. 
*Trade Mark 


§SSO BUILDING, 15 WEST 51sT STREET, NEW YORK 19, N.Y. « AGENTS AND DISTRIBUTORS THROUGHOUT THE WORLD 
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UP TO 1150°F. with 65% EFFICIENCY 


In plants across the country the new, widely-acclaimed Beth-Tec Unit is 
opening great avenues of progress. To those who seek better products at 
lower cost, it offers precision control with efficiencies as high as 65%. 
Where unusually high temperatures are desired to further development pos- 
sibilities, it offers processing heat at temperatures up to 1150°F. with only 
enough pressure to maintain circulation of the heat transfer medium. 

In fact wherever applicable, the Beth-Tec Unit offers everything you 
could want from a process heating system . . . without danger of flam- 
mable liquids, toxic fumes, or decomposition. Completely automatic, it is 
available in models which cover a continuous output range of % million 
BTU’s per hour to 5% million BTU’s per hour . . . with gas or oil fed 
burners. Sump tanks for the transfer medium are available in capacities to 
meet the needs of any process. Write today for our detailed folder: “BETH- 
TEC UNIT.” 








¢ 
e 
ie > - 





BETHLEHEM FOUNDRY 


& MACHINE COMPANY * BETHLEHEM ¢ PENNA. 





EQUIPMENT PATENT REVIEW 





Oritice Plates Can Be Replaced 
With Line in Normal Operation 


In addition to the removable orifice plates described below, this month’s 
review of new and improved devices used in petroleum processing and 
handling operations on which patents have been issued recently includes: 


@ Prevent weakening of tube wall with improved expander 


@ Obtain satisfactory butt welds with removable spacers 


@ Stop catalyst jams in cracker with vapor disengager 


INCORPORATION of a valve mechanism 
in an orifice exchanger permits clean- 
ing or replacing the orifice plate 
without stopping flow in the line to 
remove an entire flange or fitting. In- 
strument tubing likewise need not be 
disconnected. 


The device is illustrated in several 
views in Fig. 1. Orifice plate D is 
in place concentric with the pipe 
line axis in Fig. 1A. It can be slid 
upwardly on grooves 6 in both main 
orifice casing A and exchanger body 
B. Valve C has been turned to a 
nearly vertical position (see also Fig. 
1B). Rod 33, with a threaded end, 
has been inserted into cylindrical por- 
tion 32 of plate D. The plate is then 
simply lifted up into exchanger B 


by a pull on handle 36. Valve C can 
then be closed by turning it to a 
horizontal position; and casing B can 
be taken off by unscrewing bolts 4. 
Closed valve C prevents escape of 
any line fluid while casing B is off. 


When plate D has been serviced 
or replaced and is ready to be re- 
turned to service: (1) exchanger 
B is bolted back in place on casing 
A; (2) valve C is reopened; (3) rod 
33 is pushed down until plate D is 
again in proper position; (4) rod 33 
is unscrewed from portion 32 and 
pulled up out of the way; (5) valve 
C is again closed (see Fig. 1C); and 
(6) exchanger body B is replaced 
with an ordinary flat cover plate B’. 
(See Fig. 1D). 
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Fig. 1A—Exchanger B is in position for removal of plate D, with valve C in 

pen position. Fig. 1B—End view of valve C in nearly vertical, or open, position. 

Fig. 1C—Valve C in closed position. Fig. 1D—Device in normal operating posi- 
tion, orifice plate D and cover plate B’ in place (U. S. 2,448,071) 
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Taps 42 and 43 are for instrument 
tubing. Tap 26 is for flushing pur- 
poses. Bolt 51 insures a tight fit when 
plate D is in operating position. 

U. S. 2,448,071, issued Aug. 31, 
1948, to Bert E. Anderson, Los An- 
geles. 





New Expander with Stop Collar 
Prevents Tube Walls Weakening 




















Fig. 2—Inside diameter of stop collar 

21 limits the radial movement of roller 

12 in improved tube expander (U. S. 
2,448,512) 


EXCESSIVE ROLLING with the resultant 
weakening of tube walls at the tube 
sheet is said to be prevented by use 
of an improved tube expander with 
a sensitive stop collar which also 
stops the cutting of chips and shav- 
ings. 

The tool is shown in longitudinal 
cross section in a tube in Fig. 2. 
Conventional tapered mandrel 17 is 
driven by shank 20, rotating three 
tapered rollers 12 to expand the walls 
of tube 15 against tube sheet 16. The 
shaft is maintained concentric to the 
axis of tube 15 by means of guide 
roller 18. 


In operation, the expander, with 
all parts revolving rapidly, is in- 
serted until stop collar 21 meets the 
face of the tube sheet and the end 
of the tube and ceases to rotate. 
Mandrel 17 is then fed forwardly, 
forcing rollers 12 radially outward- 
ly until their rear ends engage the 
inner surface of stop collar 21. This 
indicates by “feel” to the operator 
that the tube has been expanded the 
proper amount, because the inside 
diameter of collar 21 is the limit to 
which the tube is to be expanded. 

U. S. 2,448,512, issued Sept. 7, 
1948, to Newell Brackett, Bala 
Cynwyd, Pa. 





Obtain Satisfactory Butt Welds 
By Use of Removable Spacers 


CONVENTIONAL PRACTICE in butt-weld- 
ing tubes and pipes is to use a so- 
called welding ring with flanges or 
studs to act as spacers and help 
in alignment. However, this fre- 
quently results in unwanted non-uni- 
form welds and incompletely fused 
zones because of contamination of 
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Fig. 3—Spacer pins 13 are removed 

from ring before final weld is ap- 

plied, preventing an_ unsatisfactory 
joint (U. S. 2,448,107) 


the finished weld by the spacers or 
flanges. 

Use of the ring shown in Fig. 3 
is said to solve this problem. The 
ring itself consists of a strip of sheet 
metal bent to cylindrical form. . It 
is pierced at three or four points 
around its circumference to form 
holes 14 for the cotter-pin spacers 
13. In use, the two pipe ends 15 and 
16 are positioned with the ring and 
spacers in place as illustrated. A 
number of spot or tack welds are 
then made at locations between the 
several pins 13. The pins are then 
removed and the complete butt-weld 
applied. 

U. S. 2,448,107, issued August 31, 
1948, to John D. Mattimore and Fred 
C. Smith, assignors to Tube Turns, 
Inc., Louisville, Ky. 





Stop Catalyst Jams in Cracker 
With Disengager for Seal Vapor 


IN MOVING BED catalytic cracking 
units, occasional difficulties are en- 
countered due to jamming and over- 
loading of the throttle valve and 
the elevator by catalyst particles. 
This usually results from flow of seal 
vapor through the reactor drain pipe, 
transferring part of its kinetic energy 
to the granular material in the vicin- 
ity of, and below, the throttling valve. 

A simple vapor disengaging device, 
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or depressuring pot, one form of 
which is shown in Fig. 4, will serve 
to dissipate this energy and reduce 
the troublesome jamming, it is said. 
Essentially, it comprises a small verti- 
cal drum 13 installed in the drain 
pipe just above the throttling valve 
18. Transverse baffle 19 in the drum 
forces disengaged seal vapors up to 
outlet 14. 

In cases of limited space, the in- 
stallation may require a very short 
distance between drum 13 and valve 
18, in which instance an additional 
adjustable vapor seal baffle 17 will be 
needed to maintain valve 18 com- 
pletely full of catalyst at all times, 
insuring accurate flow control. 

U. S. 2,448,272, issued August 31, 
1948, to John W. Payne, Charles V. 
Hornberg, and Robert D. Drew, as- 
signors to Socony-Vacuum Oil Co., 
Inc. 




















Fig. 4—Depressuring pot 13 stops jam- 
ming of catalyst particles in throttling 
valve 18 (U. S. 2,448,272) 





Other Recent Patents 


Space does not permit the com- 
plete review of all patents issued 
recently on equipment for the 
petroleum processing industry. 
Following, however, are brief ab- 
stracts of those with the great- 
est interest: 


High Pressure Valve is constructed of 
two pieces of tubular steel to form a 
welded structure said to be able to 
withstand higher pressures’ than 
those which a conventional cast body 
will meet. U. S. 2,445,885, issued July 
27, 1948, to Donald R. McMullen, De- 
troit, Mich. 


Pressure Relief Valve uses combined 
spring and diaphragm mechanism to 
provide fast snap-action in reseating, 
and includes a rupture disk on dis- 
charge side for an additional seal. 
U. S. 2,448,429, issued Aug. 31, 1948, 
to Guy J. Henry, Chicago. 


Self-aligning Pump Flange uses spe- 


cial packing and extra large I. D. to 
afford flexibility in assembling cen- 
trifugal pump and accompanying 
lines so as to reduce distortion and 
resultant frictional wear on driven 
portions of pump. U. S. 2,449,2/3, 
issued Sept. 14, 1948, to Paul Burt 
Miller, assignor to Pacific Pumps, 
Inc., Huntington Park, Calif. 


Regulating Device for two-stage suc- 
tion pump in which a bypass around 
the first stage is opened prior to the 
opening of a bleed valve into the 
second stage, and in which manual 
and automatic controllers are arrang- 
ed in series so that each limits the 
control operations of the other. U. S. 
2,449,217, issued Sept. 14, 1948, to 
Erwin W. Graham, assignor to Re- 
public Flow Meters Co., Chicago. 


Gate Valve Provides Tight Seal be- 
cause seating members are carried 
on gate by flexible metal bellows: af- 
ter gate is down, continued turning 
of valve wheel forces fluid under 
pressure into bellows and expands 
the seating members against the 
valve seats. U. S. 2,448,706, issued 
Sept. 7, 1948, to Samuel H. Edwards, 
Richmond, Calif. 


Scraper for Double Pipe heat ex- 
changer in wax separator, which is 
assembled in spring-mounted spider 
arrangement providing flexibility and 
enabling it to operate despite collec- 
tion of ice or other irregularities in 
pipe wall, and the like. U. S. 2,449,- 
012, issued Sept. 7, 1948, to Thomas 
E. Schley, assignor to Socony-Vac- 
uum Oil Co., Inc., Beaumont, Texas. 


Pulsation Absorber for reducing 
shock, “liquid hammer,” and vibra- 
tion; in which a length of ordinary 
rubber hose serving as a diaphragm 
is given needed strength by being 
placed in the annular space between 
two concentric, perforated tubes. U. 
S. 2,448,818 issued Aug. 31, 1948, to 
Joseph A. Pellettere, assignor to Gulf 
Oil Corp., Pittsburgh, Pa. 


Liquid Level Control for boiler feed 
water regulation in which a freely 
moving non-metallic float carrying 4 
magnetic element governs the con- 
trol by its movement into and out of 
an exterior magnetic field. U. S. 
2,448,251, issued Aug. 31, 1948, to 
Julian A. Campbell, Long Beach, 
Calif. 





How to Obtain Patents 


Readers may obtain copies 
of any U. S. patents from the 
Patent Office at 25 cents each. 
Order by patent number from: 
The Commissioner of Patents, 
Washington 25, D. C. 
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Complete, safe cleaning of heat ex- 
changer bundles, cooling coils and 
similar types of process equipment 
is claimed for the new portable “Hi- 
Pressure Jet Cleaner.” It has a self- 
contained 50-gal. tank for a deter- 
gent, a 50-ft. pressure-type hose and 
nozzle, with operating controls for 
various cleaning jobs. Only connec- 
tions to a steam and a water Iine are 
required. The temperature and the 
amount of detergent are adjustable; 
jet pressure is adjustable up to ap- 
proximately double the initial steam 
pressure. Sellers Injector Corp. 





2-Expansion Joint 


Pipe movement, axial, transverse, 
lateral, or vibratory, is said to be 
taken up uniformly by each self-equal- 
izing corrugation of the new Omega 
Expansion Joint. Stresses and fa- 
ligue rate are negligible in compari- 
son to conventional designs, and thin- 
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ner metal can be used for a given 
pressure. Omega Joints are made 
with an I.D. from 1/2 in. to 25 ft., and 
for any pressure from vacuum to 50,- 
000 psi. Temperatures from sub-zero 
to over 2000° F. can be accommodat- 
ed. Cross sections may be round, 
rectangular, or special, and ends are 
for flanged, welded, or screwed joints. 
All ferrous and non-ferrous metals 
can be used. Marquette Coppersmith- 
ing Co. 





3—Twin Hose Reduces Tangles 





Tangled, twisted welding hose re- 
sulting from individual oxygen and 
acetylene lines are an accident-in- 
viting, tripping hazard that can be 
eliminated by the new “Twin-Weld” 
hose which puts both lines in one 
unit. This hose is a single line, made 
up of two lines of cord-reinforced 
hose molded side by side. Hewitt Rub- 
ber Division, Hewitt-Robins, Inc. 





4—Level Controller 


The new Model 92-0600 External 
Chamber Instrument Type Ball Float 
Level Controller represents a com- 
bination of the long range variable 
displacement type with the ball float 





type level controllers, said to have 
the advantages of both. The pro- 
portional band is adjusted easily from 
2 to 100% on a graduated scale. The 
control mechanism does not load the 
ball float measuring system, and the 
response is limited only by that of 
the ball float assembly. It is available 
in external chamber, internal flange, 
and internal shaft controllers. Mason- 
Neilan Regulator Co. 





5—Small Drainage Trap 


Designed particularly for standard 
applications wherever small drainage 
is a problem, the No. 070 Steam Trap 
is available for pressures from 0 to 
150 psi. where condensate loads are 
light and conditions call for the econ- 
omy of an inverted bucket trap. Spe- 
cial features include: renewable seat, 
seamless deep drawn, stainless 18-8 
bucket, oversized ports, wear-resist- 
ant “Anum-Metl” valve and seat, and 
“Hi-Cap” orifice. Strong, Carlisle & 
Hammond Co. 
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POWELL VALVES cover all Industry 
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; To meet the requirements of every industrial flow control 
, at aa Nina | service known today, Powell makes a complete line of 
valves in Bronze, Iron, Cast Steel and the greatest 
variety of Corrosion-Resistant materials ever used in 
making valves. 








We cannot introduce “Powell Valves for Corrosion 
Resistance”’ as a new feature, because with us they are 
long past the introductory stage. In fact it was more than 
25 years ago that the Powell Special Design and Alloy 
Valve Division was established. 


Mounted ‘‘Pilot’”’ Gate Valve 
with bolted bonnet, screwed 
ends, inside screw rising 
stem and tapered wedge, 
solid or double. 
But we can feature the fact that today Powell makes the 
only complete line of Corrosion-Resistant Valves 


available to the Chemical and Process Industries. 





=} Fig. 8150—Bronze L.P.G. Globe 
» = Valve with screwed ends, union bon- 
net and special composition disc. In- 
spected and listed by Underwriters’ 
Laboratories’, Inc. Write for descrip- 
tive circular—8-48B. 





Fig. 1444—125-pound Iron Body 
Bronze Mounted Gate Valve with 
outside screw rising stem, bolted 
flanged yoke and tapered wedge. 
















Fig. 6003——-Class 600-pound Cast Steel 
Gate Valve with flanged ends, outside 

screw rising stem, bolted flanged yoke 
| and tapered solid wedge. 






Fig. 190—150-pound Iron Body 
Bronze Mounted ‘‘Irenew”’ Globe 
Valve. Has screwed ends, union 
bonnet and regrindable, renew- 
able wear-resisting ‘‘Powellium” 
nickel-bronze seat and disc. »> 
















| Fig. 1503—Class 150-pound Cast Steel 
Gate Valve with flanged ends, bolted 
flanged yoke, outside screw rising stem 
and tapered solid wedge. 













| 

For full information on applications of 
| Powell Corrosion-Resistant Valves, refer 
to Powell Catalog No. 242. If you do not 
have it, write, on company stationery, for 
your copy NOW! 











The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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What's New! 











6—Light Ends Gage 


Designed for 
use on light ends 
services, the new 
Large Chamber 
Gage is said to 
give high accu- 
racy in liquid lev- 
el reading of 
liquids that boil 
and fluctuate rap- 
idly in the glass. 
The large cham- 
ber holds disturb- 
ances of the 
meniscus to a 
minimum, a fea- 
ture not ob- 
tained in the con- 
ventional gage 
with narrow chamber. The Gage is of 
the flat glass, reflex type, and is made 
in sections up to any desired length, 
in multiples of the standard Jerguson 
No. 7 Reflex Glasses. Jerguson Gage 
& Valve Co. 








7—Clean, Dry Floors 


Reduced maintenance costs, im- 
proved working conditions, and safety 
are said to be the chief advantages 
of Industrial “Floor-Dry,” a drying 
agent for floors with high absorptive 
properties for oil, grease, and water 
drippings. A granular material, it 
does not become slippery or soggy 
when saturated. Eagle-Picher Co. 





8—Multiple Recorder 


The new ‘Multi-Record” Recorder 
will make from one to six differen: 
records on one circular chart, the 
records being of colored dots so close- 
ly spaced as to make virtually con- 
tinuous lines. The instrument has 


only one measuring system, either re- 
Sistance bulb or EMF type; but a 
positive-acting switching unit autc- 
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matically brings the vari-colored pens 
into recording position at 6-second 
intervals, in any sequence desired. 
Complete color-coding prevents pos- 
sible mis-mating of circuits and pens. 
The six pens are held in a “Rotacolor 
Pen Wheel” and are magnetically 
selected in turn and held in recording 
position by the single pen arm. The 
instrument can be used for tempera- 
ture, pressure, humidity, liquid level, 
pH, conductivity speed, or other proc- 
ess variables. The ink is of the dry 
type and needs refilling only once 
every several weeks. Foxboro Co. 





9—Packingless Valve 





Eliminating the need for a packing 
box in a control valve, the new “Dahl- 
Seal” will provide a frictionless, leak- 
proof, valve stem, regardless of the 
static pressure on the valve body. 
An inert plastic, its special shape 
will seal the stem hermetically by 
the force of the system pressure. No 
take-up or adjustment is necessary 
because of its inherent lubrication 
properties and chemical resistance. 
The valve stem can be positioned to 
an accuracy of 0.001 in. at full vac- 
uum, atmospheric, to 25,000 psig. 
Component parts as shown in the il- 
lustration are: (A) _ super-finished 
plug stem, (B) gland follower, (C) 
Dahl-Seal, (D) gland, (E) lower 
gland. In field tests at pressures up 
to 8500 psi., no failures have been 
reported in over two years’ continu- 
ous service. Hammel-Dahl Co. 








10—Turbine Type Pump 


The Series 300 Roth Turbine Type 
Pump is being manufactured specifi- 
cally for the petroleum industry, ac- 
cording to the maker. It develops 
pressures up to 175 psi. in single 
stage, at operating speeds of 1750 





rpm., and delivers capacities to 150 
gpm. It is said to be inherently self- 
priming and handles a certain amount 
of air and vapors without losing its 
prime or vapor binding. The pump 
has flanged inlet and outlet and is 
fitted with an extra deep stuffing 
box, a single multivaned impeller, and 
an oversize stainless steel shaft in 
double ball bearing construction. Roy 
E. Roth Co. 





11—Alarm Thermometer 


A simplified temperature aJarm or 
control device is offered in a new 
contact-making thermometer recent- 
ly introduced. The instrument con- 
sists of an all metal thermometer with 
an adjustable contact arm mounted 
in the glass and bezel as illustrated. 
A screw-type terminal block mount- 
ed on the periphery of the case front 
provides for an easy electrical con- 
nection. Contacts are of the mag- 
netic type to assure positive make 
and break action. The arm can be 
set over the entire scale, and con- 
tact can be broken manually after an 
alarm has been sounded; however, the 
contact breaks automatically on a 
temperature change of about 5%. The 
thermometer can be supplied to make 
contact on either rising or lowering 
temperature. Accuracy as an indi- 
cator is +1%, and as a controller 
+1%4% of full scale range. Standard 
stem lengths available from 2-1/2 to 
24 in., longer stems’ on special order. 
Weston Co. 
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@ Oceco Vent Valves provide positive and depend- 
able control of tank breathing. They prevent the 
free discharge of vaporized liquids resulting from 
fluctuations in temperature,— and restrict tank 
breathing, resulting from pumping into a tank. 
They avoid any serious lowering of gravity rat- 
ings; —retard the formation of gum; —and avoid 
“cave-ins” and “blow-outs” resulting from exces- 
Sive vacuum and pressure. 


These valves combine the advantage of our 
twenty five years of experience in meeting the 
industry’s most exacting requirements; — and the 
results of exhaustive tests conducted in our labo- 
ratories. The Venturi effect of the body gives the 
valves even greater pressure capacity than an open 
nipple, while the spacing and design of the open- 


OC 


View of Oceco 3” Screwed Connection Vent 
Valve with Flame Snuffer and Chain. 


View of Oceco 6” Flanged Connection Vent Valve 
showing mounting on Oceco Flame Arrestor, 


ings provides large vacuum relief. The drip edges 
on the valves carry away any condensate, thus 
protecting the valves against corrosion and freez- 
ing, and the stem guided construction prevents 
sticking and “cocking.” 

The housings are semi-steel castings that can 
withstand direct exposure to flames for long 
periods of time, and consequently provide a solid 
support for the valves, valve guides and seats, 
keeping them in proper alignment and assuring 
tight closure at all times. 

Furnished in 2” and 3” sizes for screw mount- 
ing, and 4”, 6”, 8”, 10” and 12” sizes for flange 
mounting, either as individual units or complete 
with an Oceco Flame Arrestor. Prices and a fully 
descriptive bulletin sent promptly on request. 


CO 
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12—Narrow Annunciator operations and longer expander life. 
During operation, the adjustable 
thrust collar remains _ stationary 
against the tube end, and the thrust 
load is transmitted to the ball bear- 
ings, minimizing frictional heating 
and the cutting of tube ends. The 
two models are the G-800 and G-1200, 
and are for rolling of condenser and 
heat exchanger tubes of 1/2 in. O. D. 
to 1-1/2 in. O. D. They are reported 
to be especially effective in rolling 
bi-metal tubes and for use in thick 
tube sheets. The G-800 is made with 


two roll lengths, for tube sheets from 
1/2 to 2-1/4 in. thick; the G-1200 also | Xi ee 
is made with two roll lengths for 


sheets 1-1/2 to 6-3/4 in. thick. Aire- 
tool Mfg. Co. 


14—Heavy-duty Stirrer Ss E PA R AT oO R Ss 


Solve the Problem 








The new “ANF- 
(S)” Model An- 
nunciator is one- 
half the width 
of its so-called 
“double - style” 
predeces- 
sors, measuring 
10 in. wide, and 
facilitating in- 
stallation in new 
or existing pancl 
boards and con- 
trol racks. Size 
of the designa- 
tion windows re- 
mains the same, 
2x 4-1/2 in., and 
the annunciator 
may be made up 
of as many win- 
dows as required. It will operate on 
any of the standard voltages, and 
may be furnished for either AC or 
DC operation. An optional feature 
of the ANF(S) is a second audible 
alarm which indicates return to nor- 
mal operation, and which can be 
silenced by pressing the reset switch. 
Each individual unit is jack-connected 
for easy withdrawal from the rear of 
the cabinet without disturbing perma- 
nent wiring circuits and connections. 
The Autocall Co. 





























3-HP-300 (300 gpm) 150 # 
w. p. SOD EXCEL - SO Separ- 
ators filtering pipe scale and 
removing water from prod- 
ucts pipe line. Note air elimin- 


ator domes and mechanisms 










now built into separators 


13—Tube Expanders where required. This instal- 





A feature of two new self-feeding 
tube expanders is an adjustable bail 
bearing thrust collar and mechanism 
which is said to eliminate cage fric- 


lation made for: 
















MASSACHUSETTS 
tion and result in smoother rolling ; , 
Recommended for thick, viscous PIPE LINE CO 
materials, the Eastern Model No. 8 oi 
Stirrer is said to be suitable for agi- 
tating from 1 to 10 gals. of heavy Everett, Mass. 





fluid, and will handle iarger quantities 
of thin mixtures. Powered by a G. E. 
universal open frame motor rated at 
1/15 hp. for continuous duty, AC or 
DC, 110 volts only, the motor is geared 

for a maximum countershaft speed 4 R neR all iS 
of 840 rpm. Rheostat control per- 
mits variable speeds of 80 to 840 rpm. COM PAN Y 
The 1/2 in. propeller shaft can be ad- BOX 3096P -TULSA, OKLAHOMA 
justed to length within a 30 in. range 
by means of a hollow gear shaft and 




















Please send ad- 














a collet chuck at the top of the gear | ditional information 
case. A two-blade, stamped stainless Separators 


steel propeller, 5-1/2 in. in diameter 
is held in place by a stainless steel 
cap nut. The stirrer is available with 
a screw clamp or ringstand handle Street 
mounting. Eastern Industries, Inc. : 
City 


Name a 
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15—Piping Slide Rule 


The Tube-Turn Velocity and Pres-- 


sure Drop Calculator provides in slide 
rule form a tool for engineers work- 
ing on fluid flow problems. It will 
give two kinds of answers according 
to the manufacturer: (1) a quick 
estimate based upon the pipe fric- 
tion factor of 0.006, and (2) an ac- 
curate solution, derived from the es- 
timate by applying a correction fac- 
tor to the straight pipe losses. One 
part of the rule is devoted to liquids 


and another to gaseous fluids. Due 
to compressibility effects, the cal- 
culator will not give accurate solu- 
tions for gaseous fluids where the 
pressure drop exceeds 10 to 15% 
of the initial pressure. Tube-Turns, 
Inc. 





16—Air Compressor 


With the new “Air-Flo” basic air 
compressor, 18 principal parts can be 
used to construct as many as 48 dif- 
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A Conventional Steam Trap 
and a BAG of fittings 





Le ora 


PER-SILVERTOP 


The savings you realize by using 
Super-Silvertop Steam Traps are more 
and more important in today’s market 
, as costs keep climbing. The water 
seal or U-tube built into each Super- 
Silvertop saves you as many as eight 
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4 fittings—it also saves up to an hour 
of installation time per trap. And you pay no pre- 
mium for this simplified piping economy, there is 
no extra charge for this superior trap engineering. 


Over 58 years of steam trap manufacturing back up 
this Super-Silvertop design—a design that for years has 
proved that Super-Silvertop is a “long-life”, trouble- 
free trap. Let us send you full details, contained in 
the book, ‘““How To Choose A Steam Trap”, a free, 
helpful reference work regardless of what trap you use. 


THE V. D. ANDERSON COMPANY 


e CLEVELAND 2, OHIO 


1974 WEST 96TH STREET 











‘ 








ferent models of 1, 2, 3, 4, or 6 cylin- 
der pumps in single or two-stage 
types. Complete interchangeability 
permits carrying a small inventory 
of replacement parts readily available 
for any compressor. Compressors are 
available for prompt shipment, manu- 
facturer states, in sizes from 1/2 to 
40 hp. with 2.5 to 275 cfm. capacity 
at 30 to 300 psi. pressure in vertical, 
V type, or side angle construction, 
with single, twin, or radial staggered 
cylinder arrangements. Air-Flo Com- 
pressor Co. 





17—Safe Acid Pump 


The “G-S” Pneumatic Acid Pump 
provides either foot or hand operation 
for safe and convenient transfer of 
acids or other liquids from carboys 


or drums. Liquids come in contact 
only with the  corrosion-resistant 
tube. Pumps with lead tubes are 


suitable for sulfuric, hydrochloric, 
and hydrofluoric acids; Saran plastic 
tubes are recommended for nitric, 
muriatic, citric, phosphoric, acetic 
acids, and bleaches. General Scien- 
tific Equipment Co. 
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lt’s CRANE for complete selection 





eoeOn any refinery piping job 




































Take this vapor recovery process piping, for example. Every 
item for the system is in the Crane line. One catalog places at 
your finger tips the world’s greatest selection of valves, fittings, 
accessories and pipe. One order to your local Crane Branch or 
Wholesaler covers all your needs—in brass, iron, steel and 

















corrosion-resistant alloy materials. 

To standardize on Crane as your One Source of Supply is to 
simplify all piping procedures, from design to erection to 
maintenance. Complete Responsibility on Crane for all piping 

in- delivered to the job helps you to get the best installations, 
age avoid needless delays. And the traditionally High Quality of 
ity every item from Crane means continued, dependable service 
pad eoBe from process piping systems. 

are vALVES Crane Co., 836 S. Michigan Ave., Chicago 5, IIl. 
nu- d ; Branches and Wholesalers Serving All Industrial Areas 
, to 
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STEEL VALVES FOR PETROLEUM 
PROCESSORS — Crane No. 33X 
300-pound Cast Steel Wedge 
Gate Valve. Trimmed to han- 
dle oil and oil vapor at tempera- 
tures up to 1000 deg. F. One of 
a complete line of steel valves 
for all refinery services. Crane 
gates, globes, angles, and checks 
are available in pressure classes 
from 150 to 2500 pounds. 
Flanged, screwed, or welding 
ends. See your Crane Catalog. 
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NATIONAL WELDED PRODUCTS 


























Pressure Vessel 
8'0” x 10’454” long. 
A. S. M. E. Code—U-69. 
Plate thickness 3/4’ 
Custom Engineered 


by NATIONAL 
means reliable and 


ENGINEERED 


TO MEET EXACTING CODES 
AND REQUIREMENTS 


FROM OPEN HEARTH, STAINLESS, 
STAINLESS CLAD, 
NICKEL, NICKEL CLAD, ALUMINUM 


durable equipment 
forthe chemical, proc- 
essing and petroleum 
industries. All manu- 
facturing operations 
such as forming, 
welding, stress re- 
lieving and machin- 
ing are performed within our own plant—under the con- 
stant protection of X-ray and manual inspections. 


NATIONAL will gladly work with you while your plans 
are in the formative stages, or from completed blue prints. 


Write for Bulletin which shows our complete 
fabricating facilities, 





NATIONAL 
PRODUCTS 


* 
Pressure Vessels 
Galvanizing Kettles 
Annealing Covers 
Tin Pots 
Salt Annealing Pots 
Wire Annealing Pots 
Special Plate Work 



















ANNEALING BOX COMPANY 


API-ASME Codes ° Stress Relieving * X-ray 
Pledged to Quality Since 1895 
WASHINGTON, PENNA. 
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What's New! 





18—Refinery Fire Truck 


Said to be the first truck designed 
to use dry chemical as the primary 
fire extinguishing agent. the new 
Ansul Fire Truck is adaptable for 
fighting fires in oil refineries, chem- 
ical plants, and the like, according 
to the manufacturer. A total of 2800 
lbs. of dry chemical and 250 gals. of 
water are carried on the truck. Fully 
loaded, the vehicle weighs 21,500 Ibs. 
It is 95-3/4 in. wide and 21 ft. 6 in. 
long. Cab height is 8 ft., turret height 





is 10 ft. 6 in. 


Truck has four-wheel 
drive, five speeds forward and one 


reverse. Maximum governed speed 
is 62 mph., but governor can be re- 
moved where greater speed is de- 
sired. Extra compartments on the 
sides house accessory fire and rescue 


equipment. Ansul Chemical Co. 





19—Safety Valve Shut-Off 


A new safety fuse shut-off is op- 
tional equipment on ‘“‘Oilco” horizon- 
tal or angle-type loading line valves. 
Shut-off, which reacts the moment 
either fire or a 204° F. temperature 
reaches the valve, employs small stop- 
lug to catch a plunger discharged 
from the device when released by 4 
safety fuse. Valves operate under 
pressures up to 125 psi., and are sup- 
plied in sizes 2, 2-1/2, 3, and 4 in. 
The valve may be operated manually 
after closing through safety fuse ac- 
tion. Oil Equipment Mfg. Co. 





20—Laboratory Flowmeters 


Two models of the new ’’Flome- 
ter,” a glass rotameter, are said to 
cover almost the complete range cf 
laboratory requirements. Model G9146, 
8 mm. O.D. x 9-1/2 in. long, is for 
small flows. It covers 30-900 
cc./min., using a steel and glass bal! 
float in the same tube. Model 
G9147, 12 mm. O. D. x 9-1/2 in. long, 
covers the range 1000 to 38,000 
ec./min. Emil Greiner Co. 
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TO MARK PROGRESS 


“d SEAMLESS WELDING FITTINGS 
~ %4"-30" STD. thru XXH 

e- 90° Elbows 

he 45° Elbows 


1e 180° Return Bends 
Full Branch Tees 
Reducing Outlet Tees 
Concentric Reducers 


Eccentric Reducers 
Lap Joint Stub Ends 


p- Saddles & Caps 
n- 
25. SEAMLESS REDUCING ELBOWS 
an 2”x1"—6"x5" STD. & XH 
re FORGED STEEL FLANGES 
)p~ 2-30" 150# thru 2500# 
ed Welding Neck 
. Slip-on 
et Lap Joint 
sill Threaded 
oel Blind 
lly Socket-Welding 
- Reducing 


Orifice Unions 
LONG WELDING NECKS 
FORGED STEEL FITTINGS 


Screwed & Socket Weld 
Y'-4" 2000# thru 6000# 





a 90° Elbows 
a 45° Elbows 
46, 
See Tees 
for 
00 Crosses 
ae Street Elbows 
al! 
del Laterals 
a Couplings 
100 Reducers 
Bushings 
Plugs 
Ca 
113 y 
. AVAILABLE IN CARBON, ALLOY 
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AND STAINLESS STEELS 

















VeTOD' 


OF YOUR FITTINGS NEEDS FROM THE 


apis (orcrolled Yualily UNE 














You can secure your entire requirements from one 
source by standardizing on the complete Ladish line 
of Seamless Welding Fittings—Forged Steel Flanges 
—Forged Steel Screwed and Socket Welding Fittings. 
Complete range of sizes .. . Carbon, Alloy and Stain- 


less steels .. . forged to the uncompromising standards 


of Ladish Controlled Quality. 





A COMPLETE LINE PRODUCED UNDER ONE ROOF 


...- ONE RESPONSIBILITY . | , | 


(Fel | ‘2a Ss 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 








DISTRICT OFFICES: New York © Buffalo © Pittsburgh « Philadelphia 
Cleveland « Chicago e¢ St. Lovis « Atlanta e Houston e Los Angeles 









Improve Gasoline Storage Stability 
































with Du Pont Gasoline Antioxidants =| 
let 

a 

pli 

liq 

All gasolines do not have the same likes and dislikes when inc 
it comes to antioxidants. That is why Du Pont offers you gir 
three gasoline antioxidants—from which you can choose ) 
the one best suited to your gasoline. All provide efficient, 
economical control of oxidation to give the improved stor- é 
age stability you want. ers 
Du Pont Gasoline Antioxidant No. 22 may be added ms 
immediately after final fractionation and before doctor pu 
sweetening or caustic washing. This means less possibility En 
of early gum formation. It is also one hundred per cent 23. 
active ingredient, containing no solvent. 
Du Pont Gasoline Antioxidants Nos. 5 and 6 are of des 
particular interest to many refiners where control of copper a 
dish gum is of major importance. ins 
Send for samples to find the one best suited to your gaso- = 
line—or obtain them from your Du Pont Petroleum Chemi- ~ 
cals representative. 24 
The Du Pont District Laboratory in your area will be glad a 
to assist you in evaluating these antioxidants, as well as ole 
other Du Pont additives. tro 


e e e ° uSé 
Technical Bulletins are available on Du Pont Gasoline i 


Antioxidants Nos. 5, 6, and 22. Write the nearest District Co 
Office for your copies. 


A technician in one of the district 
laboratories preparing to make an 
























antioxidant evaluation. These helpful 25 
services are available to the Petro- 
leum Industry. 
e Tetraethyl Lead f 
are 
Compounds ; 
P No. 5 antioxidant No. 5 is NO. 6 antioxidant No. 6 is No. 22 antioxidant No. 22 let 
res li Sxidation a solution containing 50% Nor- a solution containing 50% Iso- is a commercial grade of N:N’- ne\ 
ad asolne xidation mal-butyl-paraminophenol, 30% buty! - para - aminophenol, 30% disecondary buty!-para-phenylene- bos 
ons Anhydrous iso-propanol, and 20% Anhydrous iso-propanol, and 209 diamine containing no solvents. 
Inhibitors Anhydrous methanol. : to Spe 
Anhydous methanol. PROPERTIES ‘ 
PROPERTIES o 
e Gasoline Dyes PROPERTIES Specific Gravity at 60°/60°F 0.94 act 
_ , Pp °F 7.67 . 
—_ bet ue to Specific Gravity at 60°/60°F 0.91 ony hwy Py ee Cor 
. Lubricating Oil Flash Point (Tag C.C.) °F aie Pounds per Gallon at 60°F 7.57 Viscosity at 100° F., S.U.S. 64 
Addit Vacoty tobe Fy Sus a) leo a lon CC) *F am Sey g Wate ot 0 9 
ifives Solidification Temperature, Viscosity at 100° F., S.U.S. 41 Solubility in Gasoline 
Leheditiaeevananone —20 Solidification Temperature, °F O ot 80°F ....In all proportions 
e Fuel Oil Additives Bu 
tro 
E. il. DUPONT DENEMOURS & CO., (INC.) tur 
Petroleum Chemicals Division * Wilmington 98, Delaware als 
District Offices: Wilmington, Del.; Chicago, III.; Tulsa, Okla.; Houston, Texas; Los Angeles, Cal. sm 
for 
rig 
Co, 
27. 
I 
REG. U.S. PAT. OFF. Se 
log 
BETTER THINGS FOR BETTER LIVING cus 
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What's New! 





Trade Literature 


21—Rotary Gear Pumps 

Kinney Rotary Liquid Pumps, Bul- 
letin L48, a 46-page booklet covering 
a line of gear pumps especially ap- 
plicable to handling heavy, viscous 
liquids, such as asphalts and the like; 
includes four pages of helpful en- 
gineering tables. Kinney Mfg. Co. 


22—Analytical Instruments 


Analytical Instruments for Science 
é Industry, Catalog CEC-1300A, cov- 
ers in brief form a complete line of 
mass spectrometers, recording oscillo- 
graphs, leak detectors, electrical com- 
puters, and the like. Consolidated 
Engineering Corp. 


23—Air-driven Pump 


Airometric Pump, Bulletin No. 488, 
describes a controlled volume chem- 
ical pump with rotary air or gas mo- 
tor drive, including flow diagram for 
installation on automatic pH control, 
and a capacity-pressure selection ta- 
ble. Milton Roy, Co. 


24—Metallizing Equipment 


The Best of Everything for Metal- 
lizing, Catalog 401; presents a com- 
plete line of guns, spray booths, con- 
trols, accessories, and supplies for 
use in applying metal spray coatings 
for repairs. Metallizing Engineering 
Co., Inc. 


25—Stroboscopic Flowmeter 


Stroboflow, an Ocilloscope for Hy- 
draulics; a four-page bulletin giving 
details and operating principles of a 
new type flowmeter utilizing a stro- 
boscope for measuring rotational 
speed of a rotor revolved by the flow- 
ing fluid, and with a reported accur- 
acy of 0.01 to 0.02%. Flowmeter 
Corp. of America. 


26—Smoke Recorder 


Bailey Smoke Density Recorder, 
Bulletin 211, describes a new elec- 
tronic instrument useful for checking 


28—Oxygen Process 


Powerfax, Autumn, 1948; includes 
an article describing the new Elliott 
process for manufacture of oxygen, 
an atmospheric air distillation sys- 
tem, combined with a nitrogen lique- 
faction and refrigeration system, all 
under automatic control. Elliott Co. 


29—Welding Guide 


Designers’ Guide for Welded Con- 
struction gives standard arc welding 
symbols, properties of base metals 
and weld metals, and other design 
data in such form that it can be 
placed under a desk glass or tacked 
to a drawing board for quick refer- 
ence. Lincoln Electric Co. 


30—Nickel Specialties 


Standard Specialties, a 24-page 
compilation of products made from 
Monel, Nickel, or Inconel, and avail- 
able from stock or standard designs 
from various makers; including sizes 
and specifications under 47 general 
classifications such as tubing, piping, 
fittings, wire rope, thermostat parts, 
floats, etc. International Nickel Co., 
Inc. 


31—Instrument Catalog 


Wheelco Electronic Controls, Bul- 
letin Z6500, a condensed catalog and 
price list, gives up-to-date informa- 
tion on a line of indicators, control- 
lers, recorders and combustion safe- 
guards. Wheelco Instruments Co. 


32—Vacuum Valves 


Kinney Vacuum-Tight Valves, Bul- 
letin 2448, presents specifications, di- 
mensions, and shipping weights of 
cast steel and bronze globe valves 
for the operation of systems at low 
absolute pressures by use of special 
bellows in place of usual stuffing 
box at valve stem. Kinney Mfg. Co. 


33—Welding Fittings 


Bonney WeldOlets for Branch Pipe 
Outlets, No. W-2, a 20 page catalog 
and engineering reference book tells 
how these fittings reduce piping costs 
from 50 to 75%; giving installation 
instructions, specifications, and list 
prices on three types, for butt and 
socket welding, and threaded. Bonney 
Forge & Tool Works. 
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ROTH PUMPS! 
Look at these features: ; 


1. Outboard head—easily re- 


moved. 


2. Case—can be rotated to vari- 


PUMPING PROBLEMS'* 


4 
+ . 





*Whatever your pump- 
ing problem, consult 
Roth. Experienced en- 
gineers will recom- 
mend the equipment 
you need—will design 
special pumps for un- 
usual applications. 





furnace combustion conditions and ie 
also for duct th tit f ous positions. 

= omnes © quamny o 3. Impeller—self adjusting, no Speeds up to 3600 RPM 
smoke being emitted from the stack; seizing at high temperatures. Capacities up to 200 GPM 
‘or example, in areas covered by | 4. Inboard head—only one | Pressures up to 175 Ibs. 
tigid civic ordinances. Bailey Meter packing box. Viecocities ap te S68 S80 
Co. 5. Stainless steel shaft. 











6. Heavy cast iron frame. 


27—~Waste Instrumentation Stainless steel heads, impeller, and case available. 


Instrumentation for Treatment of 
Sewag and Industrial Wastes, Cata- 
log No. 7301; a 43-page booklet dis- | 
‘ussine the applications for measur- | 
ng and controlling instruments for 
‘ewag. and waste processes, and in- 
(ludin; boiler plant instrumentation. 
Brown Instrument Co. 


* Flexible coupled and close coupled pumps in stock. 
* Motors up to 25 HP in stock. 
Write for catalogs 1 & 2. 


ROY E. ROTH COMPANY « 2426 Fourth Avenue © Rock Island, Illinois 
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What's New! 








34—Fluid Cracking 


The Kelloggram, Issue 5, 1948 com- 
prises a historical review of progress 
made in fluid cat-cracking since 1942 
when the first such unit went on 
stream at Esso Standard Oil’s Baton 
Ikouge refinery. M. W. Kellogg Co. 


35—Pneumatic Control 


LE&N Pneumatic Control, Catalog 
ND4B, 24-page booklet showing by 
photos, diagrams and test curves the 
design features of a complete, air- 
actuated control system for oil or 
chemical processes said to provide 
faster start-ups, longer onstream 
runs, fewer process drifts. Leeds & 
Northrup Co. 


36—Precision Instrumentation 


Atcotran, the New Precision In- 
strumentation System, Bulletin R-10, 
gives detailed engineering and appli- 
cation data on a system for transmit- 
ting pressure measurements electri- 
cally with accuracies within 4 of 1% 
of reading. Applicable to all process 
variables such as flow, temperature, 
pressure, level, density, etc. Auto- 
matic Temperature Control Co., Inc. 


37—Remote Control Valve 


The Valve That Never Fails to Open 
or Close, Bulletin 800-B; 16 pages 
describing operating principles and 
giving applications for manual and 
automatic remote control of the 
FLEXFLO expansible tube valve; in- 
cluding diagrams of typical arrange- 
ments suitable for stop-valve, flow 
control, check, and other diversified 
uses. Grove Regulator Co. 


38—Nickel Alloys 


Helpful Publications on Nickel Al- 
loys, List “A”, gives current publi- 
cations covering production, fabrica- 
tion, properties, and uses of nickel 
alloy steels, nickel cast irons, nickel 
brass and bronzes, and nickel plat- 
ing. International Nickel Co., Inc. 


39—Plug Valves 


Homestead-Reiser “Self-Seald” Lu- 
bricated Plug Valves, Reference Book 
39—Section 5, gives dimensions, 
weights, and prices on a line of lubri- 
cated plug valves of 150 psi. w. p., 
semi-steel, straightway, sizes from 
1 to 8 in., in screwed or flanged style. 
Homestead Valve Mfg. Co. 
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.". - keep petroleum products clean 


and free of foreign matter 


The Sparkler horizontal plate method 
of filtration insures a firm, unbroken 
filter cake formed from diatomaceous 
earth or other filter media particularly 
suited to the liquid filtered. Such a fil- 
ter cake removes even microscopic par- 
ticles from any liquid ranging from 
light alcohols to heavy resin products. 


The petroleum refining and process- 
ing industry have available a filter in 
the Sparkler that solves many problems 
of keeping liquid petroleum product: 
free from solids such as scale, rust, grit, 
and other foreign matter. 


e e 
Domes tic Fi uel Oil bulk plant operators can be sure of 
delivering clean clog-free fuel oil by filtering with Sparkler filters 


Sparkler filters are available in capacities from small pilot plant models to built-in 
. production line units of 5000 gallons per hour. The services of our staff of engi- 
neers with over a quarter of a century experience in solving filtration problems is 
available. Your problems will receive personal attention and individual analysis. 


Write Mr. W. J. Kracklauer, Sec’y & Treas. 






40—New Flow Principle 


Bethlehem Flow Tube, a six-page 
folder combining cut-away views and 
engineering drawings to describe the 
Gentile principle of a new flowmeter. 
ing device; device requires no straight 
sections of piping, forms low restric. 
tions to normal flow through line, 
and can be used in either direction, 
Bethlehem Foundry & Machine Co. 


41—Instrument Protection 


Taylor Technology, Vol. 1, No. 2; 
second issue of a new quarterly pub- 
lication covering the design, develop- 
ment, application, operation, and 
maintenance of instruments. Of es- 
pecial interest are articles on purge 
and seal systems for instrument pro- 
tection, and how instruments enabled 
Warren Petroleum Corp. to operate 
profitably a direct- fired natural gaso- 
line plant without the customary use 
of steam. Taylor Instrument Cos. 


42—Mercury Manometer 


High Accuracy Mercury Manome- 
ter, Bulletin 98182; describes the new 
model 1500 Taylor Mercury Manome- 
ter, featuring interchangeable range 
chambers from 10 to 400 in. Hg. 
Taylor Instrument Cos. 


43—Electric Motors 


Two-pole, heavy-duty, Squirrel- 
cage, Induction Motors, Bulletin 
1300-PRD-190; describes and_illus- 
trates in detail electric motors rated 
at 200 hp. and larger, 3600 rpm at 
60 cycles, and designed primarily for 
refinery pumps, boiler feed pumps, 
centrifugal blowers, and compressors. 
Electric Machinery Mfg. Co. 


44—Hose Fittings 


Quick-as-Wink, Bulletin No. 104-B, 
covers valve and hose couplings, nip- 
ples, and clamps for air, water, and 
oil hose, including dimensions and 


prices. C. B. Hunt & Son, Inc. 








For Your Convenience 


Business reply cards are in- 
cluded in this issue of PETROLE- 
UM PROCESSING to assist you in 
obtaining more information on 
any items reviewed in “What’s 
New!” You'll find them facing 
page 1105. Just circle the num- 
bers corresponding to the num- 
bers on the items you're in- 
terested in, fill in the bottom 
of the card, and drop it in the 
| mail. No postage required. 
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The spirit 





that quickeneth | 





\ K ho CELEBRATED OIL PROGRESS DAY on 

October 14th. It is an old American cus- 
tom on such occasions to point with pride to 
humble beginnings, present bigness, and the 
promise of the future. 

Since Edwin L. Drake, onetime railroad con- 
ductor, in spite of popular ridicule, sank his well 
in 1859, petroleum has developed into one of the 
top industries of America. Its working plant is 
valued at 30 billions of dollars. This plant pro- 
duces nearly two-thirds of all the world’s oil. 
From its refineries, in constant stream, comes the 
gasoline that powers the Motor Age. According 
to government figures, the industry directly and 
indirectly provides employment for five million 
men and women. 

Thus the case for celebration could rest on size 
alone. There is also abundant reason to view with 
enthusiasm the industry’s future. Already from 
its laboratories have come 11,000 by-products 
from the drop of oil. These useful by-products 
range from acids to asphalt, from ink to insecti- 
cides, from vitamins to velvets, from brushes to 
building material, from fertilizers to freezing 
compounds, from resin to rayon, from cocktails 
to cosmetics. The list grows every day. Whole 
new industries will spring from this drop of oil. 
Millions unborn will earn their livelihoods from 
its magic. For everyone, the luxuries of today will 
become conveniences, and indeed, necessities, be- 
cause of these new products from petroleum. 

The oil industry, however, has another asset 


greater than machinery and plants and capital 


and laboratories. The amazing development of 
the industry did not come about by accident. It 
has grown great and serviceable—and will con- 
tinue to grow — only through the devoted and 
sacrificial attention and enthusiasms of men and 
women—of human beings. 

The greatest mistake we can make is to act 
upon the false premise that business is self- 
starting, is cut and dried routine. Economists 
boast of our eighty million horsepower on call 
in our manufacturing plants. Statisticians clas- 
sify this horsepower as “prime movers,” tremen- 
dous energy at the turn of a switch or the pull 
of a throttle. How fantastic! The real “prime- 
movers” of an expanding economy are men— 
men of spirit and the capacity to do. It is they 
alone who sustain the pressure of progress. The 
spirit of the millions of men and women who 
are eager to get on and up in the world is the 
most powerful factor in our business life. We, 
the people, in our own enlightened self-interest, 
should see to it that this spirit is not deadened— 
in petroleum or any other industry—by popular 
indictments, unwise restrictions, excessive taxa- 
tion that absorbs risk capital, competition by 
one’s own government. 

As the nation celebrates the progressiveness of 
the oil industry this month, it might well re-dedi- 
cate itself to the proposition that America pro- 
gresses, is kept a going concern, through the spirit 
and enthusiasm of its business men and women. 
They are the nation’s indispensable resource, the 


real ambassadors of the more abundant life. 


CITIES (A) SERVICE 


Quality Petroleum Products 
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REFINERY WASTE TREATMENT 





Recover Usable Water from Waste 
By Extracting Condensable Gases 


By JOHN C. ALBRIGHT 


SIMPLE stripping column and 

accessory equipment, recently in- 
stalled by Union Oil Co. of Cali- 
fornia in its Wilmington refinery, for 
removing hydrogen sulfide and am- 
monia from plant waste water, is re- 
ported to be giving satisfactory serv- 
1ce. 

Union’s refinery is situated on the 
flank of Palos Verdes Hills over- 
looking Los Angeles, Long Beach, and 
San Pedro Harbors. It is near enough 
to the Pacific Ocean so that cold salt 
water may be economically pumped 
through the plant for cooling pur- 
poses. 


Waste water originally obtained 
from sources other than cooling is 
dumped into the disposal system car- 
rying the once-through sea-water 
back to the Pacific. Column waste 
water, after ammonia and hydrogen 
sulfide have been extracted, has the 
normal characteristics of steam con- 
densate, and has no more harmful in- 
fluence on harbor installations than 
so much flood water coming from the 
seasonal rains. 


The process employed to extract 
H.S and NH, consists of a simple frac- 
tionating unit, and is virtually auto- 
matic, requiring a minimum of su- 
pervision and attention by plant op- 
erators. 


The various parts include a waste 
water gathering system, a horizon- 
tal accumulator with an interface 
level transmitter, a duplex recipro- 
cating steam pump with a spare, a 
conventional design  shell-and-tube 
heat exchanger, a stripping column 
4 ft. in diameter by 30 ft. in height 
containing 12 bubble plates, and an 
overhead partial condenser from 
which the contaminants are removed 
from the system. A flow diagram is 
shown in Fig. 1, and the stripper 
in the accompanying photograph. 


In operation, waste water flows by 
gravity through the gathering sys- 
tem to the accumulator. The pump 
directs the feed through the ex- 
changer to the stripping column. Ex- 
change of heat is accomplished in the 
shell-and-tube unit, cooling the 
stripped water, and heating the feed 
to 220° F. before it enters the strip- 
ping column at the midpoint. 

Saturated plant steam at 20 psi. is 
introduced in the base of the stripping 
column to maintain a column bottom 
temperature of 240° F. Water va- 
por from the steam flows upward 
along with vaporized H,S and NH, 
to the top of the column, where it is 
held at a pressure of 8 psi. and a 
temperature of 227° F. It leaves 
through a vapor line to a partial con- 
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1400 B/D WATER 


WASTE WATER 
ACCUMULATOR pote oe a ; 
6x12" \ , 3 


INTERFACE LEVEL 
TRANSMITTER 


220° F. 


EXCHANGER 
MOTOR VALVE 
CLOSES ON 


3600 LB./D H5S 
4300 LB./D NH 








3 B/D H30 
140° F. 
PAR TIAL 
CONDENSER 
8 PSI, 
227° Ft 
140° F. WATER 
264 B/D 
20 LB. STEAM 
144,000 LB./D 
10 PSI i 
240 fF3— 




















TO WATER DISPOSAL 
SKIMMING PONDS 
i810 B/D WATER 
500 LB/D NH3 





AMMONIA STRIPPER 
4X30' !2 TRAYS 








Fig. 1--Flow diagram for Union Oil’s waste water treating system, showing 


operating conditions and material balance 
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Stripper for ammonia and hydrogen 
sulfide measures 4 ft. diameter by 
30 ft. height, contains 12 bubble trays 


denser cooled by circulated plant wa- 
ter. 

The recycle or reflux, at 140° F. 
with a volume of 264 b/d, re-enters 
the column near the top for two spe- 
cific reasons: 1) to control the top 
column temperature and 2) to thor- 
oughly strip residual compounds from 
the recycle liquid. 

Approximately 1400 b/d of waste 
water, containing 3600 lbs. of H,S 
and 4800 lbs. of NH, is fed to the 
stripping column, resulting in a wa- 
ter yield of 1810 b/d from the base 
of the column. The excess over the 
charge is accounted for by conden- 
sation and accumulation of 410 b/d 
of water from the process steam in- 
troduced in the base of the stripper 
at a rate of 144,000 lbs./day. 

The overhead disposal consists of 
3600 Ibs of H,S, 4300 lbs of NH,, and 
three b/d of water. Water flowing 
through the system from the strip- 
ping column contains no trace of the 
hydrogen sulfide, and a small per- 
centage of ammonia, amounting to 
about 500 Ibs./day. 
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We Designed Out the 
Refrigeration 
Efficiency 
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The use of “twin volutes” in the design of the Worth- 
ington Centrifugal Compressor provides greater 
efficiency and stability of operation at system design 
point and partial loads. This is due to the com- 
pressor’s inherent head-capacity curve flexibility 
from 120% of full load to 40% of full load capacity 
without bypass or gas make-up. 


Compressors are manufactured to handle loads at 
single temperature levels or multiple loads at differ- 
ent temperature levels. These loads may be injected 
between various stages of compression to suit tower 


levels and through-put. 


Horizontal compressors ~ 
for all types of 
refrigerants 


Shell ond tube 





PE’ROLEUM PROCESSING, November, 194£ 


refrigerating equipment 





Storms” that Spoil 


t\ 


WIDE RANGE OF REFRIGERANTS, CAPACITIES, 
PRESSURES, METALS, DRIVES 


Worthington Centrifugal Compressors are designed 
to use any hydro-carbon refrigerant, such as methane, 
propane, propene, ethane, ethene, isobutane, normal 
butane, butene and plant mixtures . . . to handle capaci- 
ties from 1500 to 60,000 cfm, in one unit, at tempera- 
ture levels from minus 200F to plus 60F and pressures 
from 100 to 400 psi... to be driven by motor, steam 
turbine, gas or Diesel engine. Casings are made of cast 
iron, cast steel or nickel steel. 

Write for more information which gives further 
proof that there’s more worth in Worthington, address 
Worthington Pump and Machinery Corp., Harrison, N. J. 


WORTHINGTON 


SE — —— —S \ ee . «i 
SSL (95 KS 
SOM MMI Me. ISXWO > 


S 





a6.35 


Centrifugal 
compressors 


Absorption refrigerating 
machines 


Chilling machines 
and exchangers 
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Alkylation Section, 
Premier Oil Refg. Co. 
Plancor 592 


Modern Refinery Equipped to Produce 
Avgas..Butylene, Butadiene... Aromatics 


This refinery, built in 1944, is located in Cotton 
Valley, Webster Parish, Louisiana, about 45 miles 
northeast of Shreveport. It is reached by State 
Highway No. 90 and is served by the Louisiana 
& Arkansas Railway. The site consists of 31.7 
acres, with adjoining land available for expansion. 

This property is now offered for lease or sale as a 
whole for use in place. 


PRINCIPAL EQUIPMENT 


The main units of this refinery are: 

(1) Dehydrogenation Unit with capacity of 750 to 
1000 barrels per day of butylene, depending upon type 
of catalyst used. 

(2) Alkylation Unit with capacity of 2200 barrels per 
day of aviation alkylate. 

(3) Ethyl Blending Plant. 

(4) Storage Tankage, Atmospheric: 191,000 barrels. 
Pressure: 51,000 barrels. 

(5) Loading Rack with 2 sidings. 

(6) Cooling Tower, Laboratory, Boiler Plant, Elec- 
tric Power Generating Plant. 











CAO HIE and VIO GO! 








UTILIZATION 


While these facilities are presently connected for 
the production of butylene concentrate, they were 
originally designed for the production of aviation 
gasoline and blending components. Their process 
line characteristics offer two additional potential 
utilizations: 

(1) Production of butylene and butadiene from 
butane, and 

(2) Production of benzene, toluene, xylenes and 
other aromatics by synthesis from petroleum fractions. 


SEALED BIDS for the poten of this plant are 
invited. Write now to the address given below for 
necessary bidding instructions, for an illustrated 
brochure and for an appointment to inspect this 
refinery. All interested parties will be notified 
later as to the cut-off date for the receipt of sealed 
bids, and are invited to visit this office, located in 
the North American Plant, Grand Prairie (Dallas), 
Texas, for the purpose of examining the designs 
and specifications. 

This advertisement is not a basis for negotiations 
and the Administration reserves the right to con- 
sider all proposals in the light of applicable ob- 
jectives of the Surplus Property Act or to reject 
any or all bids. Any transfer of title will be subject to 
Executive Order 9908 relative to fissionable materials. 


WAR ASSETS ADMINISTRATION 
OFFICE OF REAL PROPERTY DISPOSAL 


POST OFFICE BOX 6030 - DALLAS, TEXAS 
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First in Series Issued by A.P.I. 
On Plant Inspection Practices 


Recommended Practices for Refinery In- 
spections, Part I, Process Equipment; 8 x 
10% in., 104 pages, heavy paper binding, 
illustrated. $3.00. 

The American Petroleum Institute 
has prepared here the first in a group 
of manuals devoted to Recommended 
Practices for Refinery Inspection. 
There will be six parts to the entire 
volume. Following the present Part 
I on process equipment, there will 
be: Part II—Pressure-relieving De- 
vices; Part III — Fire-protection 
Equipment; Part IV—Storage Tanks 
and Spheroids; Part V—Instruments; 
and Part VI—Electrical Equipment. 

Although arranged in the form 
of a code as means for convenient 
reference, the information does not 
constitute a code of rules or regula- 
tions, because “it includes general- 
ized statements and recommenda- 
tions on matters subject to diverse 
opinions” according to the foreword. 
The present manual is intended as a 
guide for inspection of existing op- 
erating equipment and is not in- 
tended to be used to govern the pur- 
chase of new equipment. 

The information presented covers 
organization of an inspection depart- 
ment, methods of inspection, deter- 
mination of limits, methods of re- 
pair, records and reports, and tools. 
The appendix comprises a set of il- 
lustrations of typical inspection rec- 
ord forms, calipers, and other tools. 

It is planned to revise these pub- 
lications periodically as new and im- 
proved practices are developed. 
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New Chapters in Revised 
Sachanen Text on Conversion 






Conversion of Petroleum, 2nd Edition; 
by A. N. Sachanen; 6 x 9 in., 614 pages, 
_ cloth binding, illustrated, indexed, 
11.00. ° 







Many important developments in 
refining technology have taken place 
since the first edition of Conversion 
of Petroleum appeared in 1940 — 
notably catalytic cracking, alkyla- 
tion, polyforming, catalytic isom- 
erization, hydroforming and dehy- 
drogenation. As a_ result this 
work has been quite thorough- 
ly revised. Newly written  spe- 
cial chapters are devoted to the 
conversion of petroleum gases intc 
motor fuel and catalytic cracking. 
Other sections of the book, partic- 
ularly Chapter 1 on reactions of hy- 
drocarbons, and Chapter 7 on syn- 
thetic gasolines, have been revised 
and supplemented by new data. 

In the main, the volume is a text 
on processes rather than engineering 
of the various processing units. Con- 
siderable data are presented on up- 
to-date information regarding oper- 
ating results, yields and the like. 
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Copies of all books reviewed here 
may be ordered from the Reader’s Serv- 
ice Department, Petroleum Processing, 
1213 West Third St., Cleveland 13, for 
the price listed, postpaid, unless indi- 
cated otherwise. Ohio purchasers please 











add 3% tax 
However, some cost comparisons 
and information on _ non-catalytic 


cracking are given in the chapter de- 
voted to that subject. 

Dr. Sachanen is associated with 
the research and development divi- 
sion of Socony-Vacuum Oil Co., Inc., 
at Paulsboro, N. J. Born in Finland, 
he received his formal education in 
Russia, and has had experience in 
refining of petroleum in Russia, Fin- 
land, and France before coming to 
this country in 1935. 


Skinner Compiles 39th Issue 
Of British Petroleum Year Book 


Oil and Petroleum Year Book, 
compiled by Walter E. Skinner; 
in., 236 pages. 

This British reference work, Oil 
and Petroleum Year Book, is now 
in the 39th year of publication. It 
presents the following information 
on 660 oil companies operating in 
all parts of the world and covering 
all branches of the industry: names 


1948, 
5% x 8 





MEETINGS 
... for the Oil Man 











NOVEMBER 

4-5, Society of Automotive Engineers, Fuels 
and Lubricants Division, Mayo Hotel, Tulsa. 

7-10, American Institute of Chemical Engi- 
neers, Pennsylvania Hotel, New York. 

8-11, American Petroleum Institute, annual 
meeting, Stevens Hotel, Chicago. 

13-16, American Society for Testing Materials, 
Committee D-2 on Petroleum Products and 
Lubricants, Drake Hotel, Chicago. 

15-18, American Oil Chemists Society, fall 
meeting and technical sessions, Pennsylvania 
Hotel, New York. 

28-Dec. 3, American Society of Mechanical En- 
gineers, annual meeting, New York. 

DECEMBER 

9, Chemical Market Research Assn., Toronto, 
Canada, 

12-13, American Chemical Society, 3rd South- 
western Regional Meeting, Houston. 

29-30, American Chemical Society, Division of 
Industrial and Engineering Chemistry, Sym- 
posium on Heat Transmission, Chicago. 

JANUARY, 1949 

10-14, Society of Automotive Engineers, An- 
nual Meeting and Engineering Display, Book- 
Cadillac Hotel, Detroit. 

FEBRUARY, 1949 

10, Chemical Market Research Assn,., Biltmore 
Hotel, New York. 

28-Mar. 4, American Society for Testing Ma- 
terials, Spring Meeting and Committee Week, 
* Hotel Edgewater Beach, Chicago. 


of directors and other officials, where 
operating, description of business, 
crude oil ‘production, refinery runs, 
details of capital, dividends, and fi- 
nancial results. Other information in- 
cludes the names and addresses of 
352 managers and engineers and the 
companies listed in the book with 
which they are connected. Copies of 
the book can be obtained from the 
compiler and publisher, Walter E. 
Skinner, 20 Copthall Ave., London E. 
C. 2, England, at $4.00 net, post free 
abroad. 


Pictures Tell Pioneering Story 
Of Oil in Western Pennsylvania 


Early Days of Oil, by Paul H. Giddens; 
8% x 11 in., 150 pages, stiff cloth bind- 
ing, illustrated, indexed, $6.00. 


A photographic narrative of life in 
western Pennsylvania during the fas- 
cinating development of the oil indus- 
try from 1860 through 1892 is told 
in Early Days of Oil, which comprises 
some 365 pictures selected from a 
huge collection taken by John A. 
Mather. 

Early wells, primitive equipment, 
transportation difficulties, boom 
towns, and disasters were all record- 
ed by Mather, who made his head- 
quarters in historic Titusville, but 
followed the pioneer oil men every- 
where, developing his negatives in 
horse drawn wagon or houseboat. 
How many pictures he took is not 
known, but in the Titusville fire and 
flood of 1892 he lost over 16,000 neg- 
atives. About 3,000 were saved and 
today are preserved at the Drake 
Museum. This pictorial history of 
the beginnings of the industry is com- 
posed of a selection from the Muse- 
um’s collection. 

The author, Curator of the Drake 
Museum at Titusville and Chairman 
of the Department of History at Alle- 
gheny College at Meadville, is well- 
known for his book Birth of the Oil 
Industry. 


Hydrofluoric Acid Safety 


Hydrofluoric Acid, Chemical Safety 
Data Sheet SD-25; 8% x.10% in., 
20 pages, perforated for loose-leaf 
binding, gives physical and chemical 
properties of hydrofluoric acid, usual 
shipping containers, methods of un- 
loading and emptying, container stor- 
age and handling, requirements for 
caution labels, and recommended per- 
sonal protective equipment. A _ sec- 
tion on health hazards and their con- 
trol has been covered authoritatively 
by the Medical Advisory Committee 
of the Manufacturing Chemists’ As- 
sociation. Copies may be obtained 
at 20c each from the Manufacturing 
Chemists’ Association, Inc., 246 Wood- 
ward Bldg., Washington 5, D. C. Re- 
mittance should be sent with each 
order. 
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EQUIPMENT NEWS 





Equipment Men See Products 
In Use in a Modern Refinery 


__ tour of a petroleum proc- 
essing plant by representatives of 
equipment manufacturers and their 
advertising agencies to learn how 
their products are used in modern re- 
fining operations took place at Sun 
Oil Co.’s 135,000 b/d refinery at Mar- 
cus Hook, Pa., October 7. 


A total of 59 guests were guided 
through the plant by engineers and 
operating executives of Sun, co-spon- 
sors with PETROLEUM PROCESSING of 
the tour. First such trip took place 
May 25 when the magazine and Esso 
Standard Oil Co. were hosts to 72 at 
Esso’s Bayway, N. J., refinery. A sec- 
ond tour at the Whiting, Ind., plant 
of Standard Oil Co. (Indiana) 
brought a glimpse of today’s petro- 
leum technology to 114 from the 
greater Chicago area. 


Primary object of the tour is to 
provide equipment men with the op- 
portunity to observe how their equip- 
ment is used, and to hear directly 
from refinery management how the 
equipment is selected and applied. On 
arrival at Marcus Hook, guests, who 
came from Philadelphia, Wilmington, 
New York City, and surrounding 
areas, were welcomed by A. W. Mac- 
Murtrie, refinery manager. 


Dr. J. Bennett Hill, Sun’s Director 
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of Research, then explained the fun- 
damentals of petroleum processing, il- 
lustrating his talk with simplified flow 
diagrams. The guests at this point 
split up into three groups. Those in- 
terested in vessels and large equip- 
ment were shown that type of equip- 
ment; those whose products followed 
such lines as pumps, valves, fittings, 
and the like saw similar equipment 
in operation; and those from the in- 
strument industry were shown Sun’s 
maze of indicating, control, and re- 
cording devices. 


After lunch in the company cafe- 
teria, the group reassembled to hear 
Sun’s chief engineer, Paul D. Barton, 
tell how equipment is selected. A spe- 
cial description of the work behind 
the choice of proper metals was given 
by Dr. A. F. Bagsar, chief metallur- 
gist for Sun. 


A total of 30 manufacturers and 
five advertising agencies were repre- 
sented by the men in the tour. They 
were: 

A. E. Aldridge Associates, A. E. 
Aldridge, Walter Werbos; Ampco 





Metal Inc., J. E. Cook; N. W. Ayer 
& Son, C. C. Gates; Baldwin till, 
James Heermance; Bonney Forye: & 
Tool Works, Joseph M. Potts, Ll. D. 
Williams, Jr.; Bristol Co., L. E. }ius- 
tard, E. L. Stilson; Brown Instru- 
ment, R. W. T. Ricker, J. F. Sulli- 
van; Carbide & Carbon Chemicals, J. 
M. Russ, Jr.; Catalytic Construction, 
J. Gerner, H. Kiel, J. McFarlin. 

E. I. du Pont de Nemours, R. C. 
Sickler; Fischer & Porter, P. Berg; 
Gray & Rogers, Peter M. Madcira; 
Hammond Iron Works, E. H. Bodin- 
son; Hercules Powder Co., G. F. Ditt- 
mar; International Nickel Co., John 
Kolb, Donald Larmett, M. J. Phillips, 
Brant W. Weathers; Leeds & North- 
rup, R. N. Brey, K. W. Conners, E. C. 
Wood; Linde Air Products, L. F. 
Granger; R. E. Lovekin Corp., G. 
Gould, R. E. Lovekin, R. E. Lovekin, 
Jr., N. Meyer; Lukens Steel, Daniel 
T. Brigham. 


Manning, Maxwell & Moore, L. E. 
Gebhardt, G. E. Keating; McLain Or- 
ganization, L. R. Cook; National Air- 
oil, Edward P. Bailey, Frederic Bauer; 
Norton Co., Robert P. Anderson, Rus- 
sell L. Peck, Harlan T. Pierpont, Jr.; 
Penna. Salt Mfg. Co., Vincent Curll, 
Bryce Gray, Jr.; Philadelphia Gear 
Works, H. L. Murray; Rockwood 
Sprinkler Co., A. H. O’Connell. 

R. S. Products, R. C. Ayer, E. 
Zwicker; Selas Corp. of America, K. 
W. Fleisher; Solvay Sales, R. E. 
Lowes, William Ridpath; United En- 
gineers & Construction, T. J. Reyn- 


Feature of tour was showing equipment of primary interest to each of three 
groups to which guests had been assigned. For example: at left; the vessels 
and structures group inspects Houdry catalytic cracking unit with a Thermofor 
catalytic cracking unit in the background. Center; Assistant Superintendent 


W. T. Askew explains motor-operated valves in Houdry unit. 
Instrument Engineer E. J. Grace demonstrates use of indicators in lube plant 


Right; Chief 













iF YOU EMPLOY 100 PEOPLE OR MORE... 
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Hundreds of companies are reporting benefits like these! 
Obviously, they add up to increased production. 

What’s more, the Payroll Savings Plan is.a powerful 
weapon against inflation. Every Savings Bond dollar 
built up in the Treasury retires a dollar of the national 
debt that is potentially inflationary. That’s good for the 
country’s future—which means it’s good for your com- 
pany’s future. 
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The Treasury Department acknowledges with appreciation the publication of this message by 


PETROLEUM PROCESSING 


This is an official U. S. Treasury advertisement prepared under the auspices of 9) 


the Treasury Department and the Advertising Council. 








And, of course, it’s good for the employee's future, 
because the Bonds pay $4 at maturity for every $3 
invested. 

If your company has the Payroll Savings Plan, make 
sure you and your employees are getting the most out of 
it! If you haven't yet installed the Plan, you're missing 
something! For facts or help, call your Treasury Depart- 
ment’s State Director, Savings Bonds Division. 
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Chemico Design features 
... that increase operating efficiency in a 


CONTACT ACID PLANT 


Chemico-designed plants have many 
unusual features of original design 
which add to operating efficiency. In 
a Chemico Contact Sulfuric Acid 
Plant, for instance, you will find these 
important improvements: 


1. Electric motor starting for 
main blower until steam from 
waste heat boiler is available to 
operate the steam turbine. 


Chemico Plants 
are profitable 
investments 





SULFURIC ACID MANUFACTURE , 


2. Sulfur gun that sprays liquid 
sulfur into the furnace under con- 
trolled conditions to produce 
uniform strength SO. gas with- 
out sublimation. 


3. Highly efficient distributors 
that assure effective contact of 
acid and gas without carry-over of 
acid mist. 


CHEMICAL CONSTRUCTION CORPORATION 


EMPIRE STATE BLDG., 350 FIFTH AVENUE, NEW YORK 1, N. Y. 
EUROPEAN TECHNICAL REPRESENTATIVE 

CYANAMID PRODUCTS, LTD., BRETTENHAM HOUSE, LANCASTER PLACE, LONDON W. C. 2, ENGLAND 
CABLES: CHEMICONST, NEW YORK 











4. Steam turbine driven sub- 
merged sulfur pump that delivers 
a steady supply of liquid sulfur to 
the burner. 


Properly designed equipment com- 
bined with the right process is your 
assurance of trouble-free operation and 
maximum production in a Chemico- 
built acid plant. 
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Equipment News 





olds; Walworth Co., G. R. Thompson, 
Ralph Tierney; C. H. Wheeler Mfg., 
George C. Long, William H. Rullman; 
Worthington Pump, R. K. Grobholz, 
T. E. McVicker; Yarnall-Waring, A. 
L. Aicher, and H. C. Woodward. 


Personnel Changes 


Kieley & Mueller, Inc.—Al Bailey 
new general manager, to headquarters 
at plant in North Bergen, N. J. 


Wolverine Tube Div., Calumet & 


Hecla Consolidated Copper Co., Inc.—- 


E. J. Campbell, to ass’t manager of 
Mid-Western sales, at Chicago office 
—S. C. Seekell succeeds Campbell as 
sales representative in Grand Rap- 
ids, Mich. 


Nopco Chemical Co. — John J. Mc- 
Closkey, Jr., as sales representative 
in Central Atlantic states, and John 
J. Ryan, in Eastern Area states; to 
handle Nopco line and also products 
of Metasap Chemical Co., a wholly- 
owned subsidiary. 


Monsanto Chemical Co. — Execu- 
tive committee increased to five mem- 
bers; additions are Vice-Presidents 
Osborne Bezanson and R. R. Cole—- 
Vice-President Francis J. Curtis con- 
tinues as secretary of Executive 
Committee and takes on new posi- 
tion of Sales Coordinator-—Vice Presi- 
dent Carrol A. Hochwalt becomes 
also Research & Development Co- 
ordinator—Fred G. Gronemeyer to 
newly-created post of Chief Engi- 
neer of Organic Chemicals Division. 


Allis-Chalmers — B. F. Bilsland 
to manager of newly-formed Midwest 
region, succeeded as Chicago dis- 
trict manager by J. C. Collier. 


Taylor Forge & Pipe Works—Rob- 
ert W. Vilsack to sales department, 
reporting at main plant in Chicago. 


Stacey-Dresser Engineering—O. E. 
McCullough, Jr., as district sales 
manager with offices in Praetorian 
Building, Dallas, Texas. 


Branches, Distributors 


Process Equipment Department of 
Union Iron Works has appointed 
Chemical Pump & Equipment Corp., 
75 West Street, New York 6, N. Y., 
as representatives in territory com- 
prising western Connecticut and New 
York state east of Rochester. Staff 
of chemical and mechanical engineers 
is available for consultant services. 


Foxboro Co., Houston branch, was 
Scheduled to move from Sterling 
Bldg. to a new building at 2518 South 
Blvd., on October 15. New structure, 
on one floor level, is on a site 13,000 
Sq. ft. in area, and will provide fa- 
cilities for sales and service as well 
as warehousing and parking accom- 
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modations. Leo W. Parten, district 
manager, continues in charge. 


Kieley & Mueller announce ap- 
pointment of Charles W. Snyder Co., 
Inc., as mid-continent distributor, 
located at 1001 North Wheeling St., 
Tulsa 6, Okla. 


Hammel-Dahl Co. has new Dealer 
Representative in Arduser & Co., at 
Tulsa, Okla., headed by H. W. (Doc) 
Arduser. 


Expansion, Transition 


Brown Instrument Co., division of 
Minneapolis-Honeywell Regulator Co., 
announces three-year program for 
expansion of development and produc- 
tion operations as second step in com- 
pany’s $2,500,000 physical expansion. 
First part of program was hiring of 
40 newly graduated engineers, and 
represents immediate growth in de- 
velopment engineering department by 
30% and in application, industrial, 
and general engineering by 10%. 


Resinous Products & Chemical Co. 
—Rohm & Haas Co. merger has been 
approved by stockholders of both 
companies. 


Koppers Co., Inc., Engineering & 


Construction Division, has set up a 
new Chemical Section to supervise 
and coordinate engineering and con- 
struction work on contracts secured 
for the erection of. plants to produce 
synthetic fuels, oxygen, and certain 
chemicals. Heading up the new sec- 
tion will be T. M. Osborne, who has 
been project manager on Koppers’ 
contract to build a $4,500,000 syn- 
thetic fuels plant for the government 
at Louisiana, Mo. Before joining Kop- 
pers about a year ago, Osborne was a 
Brigadier General in the U. S. Army 
Corps of Engineers. 


Clark Bros. Co., Inc., has entered 
into a joint agreement with Fred- 
eric Flader, Inc., whereby Clark will 
manufacture and distribute gas tur- 
bines and axial compressors of the 
Flader design, with Flader responsi- 
ble for research, engineering and de- 
sign. 


Trinity Equipment Corp. has an- 
nounced the consolidation of its gen- 
eral offices and factory in a new and 
completely modern building at 472 
Westfield Ave. East, Roselle Park, 
N. J. The new plant will be devoted 
exclusively to the manufacture of 
thermowells and metal specialities 
for the process industry. 
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FOR over 30 years 
ERIE has specialized 
in the manufacture of 
high quality bolting. We 
use the very latest 
equipment for heat 
treating, machining, 
grinding and thread- 
ing. We are certain 
that we can produce 
better bolting at a sav- 
ing to you because we 
are specialists —send 
us your bolting speci- 
fication for our esti- 
mate. 
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A DEPENDABLE SOURCE OF HIGH QUALITY BOLTING FOR RAILROADS, REFINERIES, DIESELS, 
FARM MACHINERY, EXCAVATING EQUIPMENT AND ALL TYPES OF HEAVY MACHINERY. 
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HE crude oil desalter shown above, known 
as the ELECTROSPHERE, is a combination 
of electric desalting equipment and a 22 ft. 


diam, HORTONSPHERE—the familiar pres- for Refining Units 


sure container used throughout the petroleum The electric desalting process removes ap- 
proximately 90 per cent of the salt from crude 
oil. This— 


Desalter Prepares Crude Oil 


industry for the storage of volatile liquids. In 
addition to petroleum storage, the Hortonsphere © ‘Dicdes the ah committee to ectie. 
also does a number of jobs in other industries, ing units. 

storing such products as hydrogen, anhydrous m Cuts down the corrosion from evolved 
ammonia, and carbon monoxide. The advan- eas ; 

‘ ‘ A ellaal 3. Keeps sand, silt, rust and slugs of water 
tages of this versatile storage tank include from entering refinery units with the crude. 
simplicity and dependability of operation, low 4. Prevents formation of hard, flinty coke 
maintenance cost, minimum interior corrosion, in furnaces. 


and very low fire hazard. By using the Electrosphere, refineries are 


: , able to operate for longer periods with less 
If you have a problem in storing or han- down time. Heat exchange efficiency is in- 


dling volatile liquids, consider the use of the creased and higher furnace temperatures can 
be used for deeper cracking. 





Hortonsphere. For full information, call or 
write our nearest office. 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Atlanta 3 keke 2103 Healey Building Detroit 26 ... ...1532 Lafayette Building Philadelphia 3 . . 1630-1700 Walnut St. Building 
Birmingham 1 ; 1527 North Fiftieth Street Houston 2 ....2130 National Standard Building Salt Lake City 1 1530 First Security Bk. Building 
Boston 10 ae 1029-201 Devonshire Street Havana ..... 402 Abreu Building San Francisco 11 ..1208-22 Battery St. Building 
Chicago 4 ; ; 2114 McCormick Building Los Angeles 14 .. 1426 Wm. Fox Building le 1 1330 Stuart Building 
Cleveland 15 . ...2215 Guildhall Building New York 6 3310-165 Broadway Building 1620 Hunt Building 


REPRESENTATIVES AND LICENSEES 


Horton Steel Works, Limited, Fort Erie, Ontario, Canada Leopoldo Sol & Cia, Reconquista 558, Buenos Aires, Argentina. 


Ateliers et Chontiers de la Seine Maritime, Paris, France Chicago Bridge & Iron Company, Limited, Apartado 1348, Caracas, Venezuelo 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Whessoe, Limited, Darlington, England 


Compania Tecnica Industrie Petroli, S.A. 1. Rome, Italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
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Petroleum Technologists in the Headlines 








Wayne E. Kuhn, manager of the 
technical and research division of 
The Texas Co., New York, is chair- 
man of the Division of Petroleum 
Chemistry of the 
American Chem- 
ical Society, suc- 
ceeding Dr. Gus- 
tav Egloff, direc- 
tor of research, 
Universal Oil 
Products Co., Chi- 
cago. Dr. Kuhn 
was elected at 





Mr. Kuhn 


the meeting of 
the Division in 
St. Louis Sept. 8. 

Arlie A. O’Kel- 
ly, associate di- 
rector of re- 

= search, Socony- 
Vacuum Oil Co., 
Mr. O'Kelly Inc., Paulsboro, 
N. J., is the new 
vice-chairman of the Division. C. G. 
Kirkbride, laboratory director of 
Houdry Process Corp., Marcus Hook, 
Pa., was re-elected secretary-treas- 
urer. 

Bernard H. Shoemaker, assistant 
research director, Standard Oil Co. 
(Indiana), Whiting, and L. U. Frank- 
lin, assistant chief chemist, Gulf Oil 
Corp., Port Arthur, Texas, are new 
members of the executive commit- 
tee of the ACS Petroleum Division. 

A native of Wisconsin, Dr. Kuhn 
received his early schooling in Port- 
land, Ore., and obtained his A.B. de- 
gree from Reed College, in Portland, 
in 1925. The next four years he 
studied in Cornell University, receiv- 
ing his Ph.D. in 1929 and meantime 
serving as assistant instructor there. 
He joined The Texas Co. at Bayonne, 
N. J. soon afterwards and was trans- 
ferred to its Port Arthur, Texas, lab- 
oratory, where he held various posts 
until 1937, when he returned to New 
York. In August, 1938, he was made 
assistant manager of its technical 
and research division, becoming man- 
ager a short time later. 

Dr. O'Kelly received his B.A. de- 
gree from the University of Arkan- 
Sas in 1926. He transferred to the 
University of Colorado as laboratory 
instructor and received his Ph.D. in 
chemistry from that institution in 
1929. He engaged in teaching in his 
profession until 1935, when he be- 
came a research chemist for Socony- 
Vacuum. In 1944 he became super- 
Vising chemist in charge of chemical 
research for the company and in 
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1937 became associate director of its 
research and development depart- 
ment. 

* * * 

C. Z. Hardwick, vice president and 
manager of refining and marketing 
operations, Ohio Oil Co., Findlay, O., 
has been elected to its board of di- 
rectors. He joined the company in 
1921 as a clerk in its Haynesville, 
La., office and advanced through vari- 
ous executive posts in the refining 
and marketing division and was elect- 
ed a vice president in 1945. 

* * * 

Robert E. Wilson, chairman of the 
board, Standard Oil Co. (Indiana) has 
been named chairman of the Com- 
mittee on Research of the API Board 
of Directors. He succeeds the late 
Harry C. Wiess. 

a * * 

Howard Montgomery, manager of 
terminals for Warren Petroleum 
Corp., Houston, has been appointed 
chairman of the technical commit- 
tee of the Natural Gasoline Assn. of 
America. Vice chairman of the com- 
mittee is Joe F. Wood, research engi- 
neer, Skelly Oil Co., Pawhuska, Okla. 
Committee agenda for the year in- 
cludes revisions in the current NGAA 
standard specifications and test meth- 
ods for LP-gases and investigation of 
existing field methods for determin- 
ing the volume of individual hydro- 
carbons in wet natural gases. 

* * * 

Robert H. Andrews is assistant to 
the president of Houdry Frocess Corp. 
and will also serve as assistant sec- 
retary and treasurer. He began his 
oil career with Humble Oil & Refin- 
ing Co. and during the war was a 
Lieutenant Colonel in Ordnance. 

* * * 

E. R. Baker is manager of Con- 

tinental Oil Co’s newly-created cen- 





Posthumous Award 


Harry C. Wiess, president of 
Humble Oil & Refining Co. who 
died Aug. 26 in Houston, has 
been posthumously awarded the 
Charles F. Rand Medal for 1949 
by the American Institute of 
Mining and Metallurgical Engi- 
neers. The award is in recog- 
nition of distinguished achieve- 
ment in mining administration 
and the citation read in part: 
“For high courage and vision in 
services to the petroleum indus- 
try and for ceaseless efforts in 
fostering during World War II 
the production of strategic sup- 
plies.’ 














tral research laboratories. He was 
formerly director of development for 
Emery Industries, Inc., Cincinnati, 
and during the war was assistant 
chief of the technical division of 
Chemical Warfare Service. 

eS ok x 


William Argyle is executive vice 
president in charge of manufacturing 
and a director of Sinclair Refining 
Co., succeeding George H. Taber, Jr., 
who has retired. 
A native of Utah, 
he graduated 
from the Univer- 
sity of Utah in 
1915 and joined 
the staff of the 
U. S. Bureau of 
Mines, serving as 
assistant physi- 
cist until 1920. 
He then joined 
the Sinclair or- 
ganization and 
was in charge of 
fuel and utilities 
covering all operations in its refin- 
eries. In 1924 he became: superin- 
tendent of the company’s Marcus 
Hook refinery and remained at Mar- 
cus Hook in complete charge of op- 
erations until 1943 when he took 
leave of absence to become assistant 
director of refining for PAW, later 
becoming associate director of re- 
fining at PAW. 

In 1945 Mr. Argyle returned to 
Sinclair as assistant manager of re- 
fining at New York, and Oct. 1 he 
was elected vice president in charge 
of manufacturing and director. 

* * 





Mr. Argyle 


* 


Virden W. Wilson, Houston, has 
been advanced from the position of 
chief technologist to chief chemist in 
charge of Shell Chemical Corp.’s 
Houston plant laboratories. His first 
position with Shell Chemical was in 
Houston in 1946 as a senior tech- 
nologist. He graduated from the Uni- 
versity of North Dakota in 1932, and 
in 1933 completed his Master’s work 
at the University of Oklahoma, in 
chemistry and physics. He spent the 
next two years with Phillips Petro- 
leum Co., at Bartlesville, then a year 
with Union Oil Co. of California at 
Wilmington, four years with Buf- 
falo Electro-Chemical Co., Buffalo, 
and the last 5% years before join- 
ing Shell with The Texas Co., New 
York, in its managerial department. 

* * * 

George W. Beste, recently made 
manager of Ethyl Corp.’s develop- 
ment section, has been with the com- 
pany since 1940 and previously held 
the position of supervisor in the de- 
velopment section. He was a mem- 
ber of the Oil and Chemical Division 
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The Seal that lives...and lets live 


Christmas Seals live throughout the year . . . make 
possible 365 days of tuberculosis education, X-ray exam- 
ination, patient rehabilitation and medical research. 


The result? Since 1907 it is estimated that they have 
helped save an average of ninety thousand lives a year 


As always, the 1949 program of the tuberculosis as- 
sociations will be financed by your purchase of Christmas 
Seals. So please, take just a moment — send in your 
contribution today. 


Buy Christmas Seals 


Because of the importance of 
the above message, this space 
has been contributed by 
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of the U. S. Strategic Bombing sur- 
vey which studied plant installations 
in Japan at the end of the war. 

* * * 

Nels E. Sylvander, formerly re- 
search engineer with the Engineer- 
ing Research Institute, University of 
Michigan at Ann Arbor, is now asso- 
ciated with Pittsburgh Consolidation 
Coal Co., Research and Development 
Division, at Library, Pa., as the co- 
ordinating engineer on coal gasifica- 
tion development work. 

* * * 

Dr. Delma Wells Caldwell is med- 
ical director of Standard Oil Develop- 
ment Co., New York. He is a former 
member of the medical department 
of International Harvester Co. and a 
faculty member of Northwestern Uni- 
versity, Chicago. 

* * * 

Wendell P. Lake, chief chemist, 
Derby Oil Co., Wichita, Kans., is 
chairman of the Wichita section of 
the American Chemical Society, suc- 
ceeding Dr. Luther L. Lyon, of the 
Wichita Foundation for Industrial 


Research. 
* of ok 


Dr. Lester M. Goldsmith, chicf 
engineer of Atlantic Refining Co., has 
been awarded the President’s Certifi- 


was presented at a ceremony held on 
Oct. 14 at the Franklin Institute in 
Philadelphia. 

The award was approved “in 
recognition of your outstanding serv- 
ices from October, 1942, to Decem- 
ber, 1944, as a member of the Trans- 
portation Division of the National De- 
fense Research Committee, Office of 
Scientific Research and Development, 
which proved to be an invaluable con- 
tribution to the war effort of the 
United States.” Dr. Goldsmith was 
one of 10 residents in the Philadel- 
phia area to receive this award. 

This is the second time Dr. Gold- 
smith has been honored for his war 
services. In April, 1947, he was pre- 
sented the decoration for Exceptionai 
Civilian Service for his contributions 
in the installation of an oil pipeline 
under the English Channel—the 
famed “Operation Pluto.” 

* * * 

Sylvan B. Schapiro has been ap- 
pointed general superintendent at Pan 
American Refining Corp.’s Texas City 
refinery, succeeding Dr. H. J. Broder- 
son, who retired last month. Mr. 
Schapiro has been with Pan American 
since 1925, and at Texas City since 
1933. Prior to his present promo- 
tion he was assistant general super- 


CLASSIFIED 


Petroleum Processing announces this classified 
section as a regular feature for the conveni- 
ence of its readers. Classified rates are shown 
in the accompanying box. 


Classified Rates 





‘‘For Sale,’’ ‘‘Wanted to Buy,’’ Help 
Wanted,’’ ‘*‘Business Opportunities,’’ 
**Miscellaneous’’ classifications, set in 
type this size without border—20 cents 
a word. Minimum charge, $5.00 per in- 
sertion, 

‘*Position Wanted’’—10 cents a word, 
Minimum charge $2.00 per insertion. 

Advertisements set in special type or 
with border—$7.00 per column inch. 

Copy must reach us not later than 20th 
of the month preceding date of jssue. 

All classified advertisements are pay- 
able in advance. 

No agency commission or cash dis- 
counts on classified Advertisements. 





For Sale 





FOR SALE 
3500 BBL, REFINERY 


Thermal Cracking Unit Skimming 


Plant. Reformer 150,000 BBL. Steel 


Storage Tanks, Pumps, Boilers, etc. 
With or without 14 acres on Santa Fe 


R.R, Spur in Los Angeles Area. 


P.O. BOX 5600, METROPOLITAN STA. 
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EDITORIAL VIEWPOINTS... 





U.S.-British Oil Measurement 
Project Reaching the Pay Stage 


HE AMERICAN AND BRITISH technologists who 

launched, more than a decade ago, a joint undertak- 
ing to standardize volume measurement procedures to fa- 
cilitate trade in petroleum products between the two 
countries could hardly have foreseen the importance of 
their work, which is just now coming to fruition. (See 
article pg. 1045) 


In the intervening years the volume of international 
trade in petroleum has greatly expanded. The trend of 
supply and demand for crude oil has been reversed, to 
make this country an importer of crude in large volume. 
These conditions have served to make oil companies here 
more conscious of the divergent oil measurement prac- 
tices in other countries and of the desirability of bringing 
about uniformity wherever practicable. 


In this intervening period also this country and Britain 
have borne the brunt of supplying petroleum products for 
their needs and those of their allies in a world armed con- 
flict. They will have to carry this burden in another war 
in the foreseeable future. There is a growing realization 
in oil company circles and government agencies in both 
countries of the need for arriving at uniform trade prac- 
tices for their petroleum commerce, both as a prepared: 
ness step and to further peacetime trade. The present fun- 
damental work of standardizing tank strapping, gaging, 
sampling, and temperature determination practices and 
of arriving at mutually acceptable methods for the cor- 
relation of the volume correction and conversion systems 
used in various countries is an important step in this di- 
rection. 


However, the oil measurement standardization program 
is of wider significance than only to oil companies en- 
gaged in foreign trade. In this country, under the direc- 
tion of a special sub-committee of oil company technolo- 
gists of Committee D-2 on Petroleum Products and Lu- 
bricants of the ASTM,. technical problems have been 
taken up as part of the project which at present are 
given little attention in actual oil company volume mea- 
surement procedures, but which affect the accuracy of 
calculations. To give one example, the calculation of in- 
creases in tank capacity due to thermal expansion of the 
tank metal and those due to liquid heads. 


In the U. S. the oil companies have had for many years 
the benefit of the API Code for Measuring, Sampling and 
Testing of Crude Oil. The principles in the code for crude 
apply equally for petroleum products. However, the wide 
range in the characteristics of products handled today, 
the new types of tanks for products, among other fac- 
tors, has made it desirable to work out separately the 
detailed techniques of methods used in the volume mea- 
surement of products, as part of the joint oil measure- 
ment standardization program. The methods arrived at 
will prove valuable to oil companies in the handling of 
volume products. 

In England the joint project is under the direction of 
the British Institute of Petroleum, which promulgates 
test methods in the same manner as the ASTM in this 
country. Undoubtedly the measurement practices and 
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conversion methods arrived at will be applied in the pe- 
troleum products trade there. 


However, the chief benefit of the joint oil measurement 
project will be to secure greater uniformity in practices 
of the two countries connected with handling petroleum 
products in volume and it is hoped that other projects to 
this end will be undertaken. 


Research Laboratories Symbols 
Of Future “Oil Progress Days” 


T WAS MOST FITTING that the Esso Research Center 

of the Standard Oil Development Co. should be for- 
mally presented to the public on Oil Progress Day. Cer- 
tainly this modern office and laboratory building, equipped 
with the latest in scientific testing equipment, staffed by 
750 chemists, physicists, engineers and service personnel, 
typifies the rapid technological progress in the petroleum 
industry. The present building also is only one unit of a 
proposed $8,000,000 expansion of research facilities by 
this company alone. 


However, to most of the 400 leaders in government, in- 
dustry, science and education who toured the Research 
Center on Oct. 14, this institution has wider significance 
than in denoting the industry’s progress to date. Work 
to be carried on there, in addition to fuels and lubricants 
from petroleum, includes new plastics, paint ingredients, 
detergents, process oils, insecticides, farm specialties, 
basic chemicals and others—-all from petroleum. From 
the achievements in this work will come the commercial 
developments of the future. 


E. V. Murphree, president of Standard Oil Development 
Co., summed up the part that industrial research plays 
in industry progress in his talk at the opening of the Re- 
search Center. Speaking of our rapid technical progress 
of the last 25 years he said: 

“The answer lies, I believe, in the high development of 
a new tool of progress—the industrial research labora- 
tory. Here is the place where the sciences meet. It is 
here that the whole great force of skill and knowledge in 
chemistry, physics, engineering and other sciences can be 
focused on a problem. We have come ahead rapidly and 
we have only begun.” 

The modern new research facilities the oil companies 
are installing today are our best guarantee of future Oil 
Progress Days. 


A New Word is Born 


ITH NO DESIRE to further or even condone the 
idea, the following is reprinted from a recent issue 
of Chemical and Engineering News: 


“Through a typesetter’s error one of our compatriots 
in the chemical publishing field has unwittingly con- 
tributed another item to the growing list being coined 
for chemical conversations. We refer to the word ‘bydro- 
carbons’ used in a description of the planned activities 
of the new Phillips Chemical Co. Since petrochemica!s 
started essentially as by-products of the oil industry, per- 
haps by-product hydrocarbons, or bydrocarbons, wouldn’' 
be such a bad name after all!” 
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as your source of Anhydrous HF and Sulfuric Acid 


RAL CHEM PRODUCT R THE PETROLEUM INDUSTRY 
Alkylation: Anhydrous Hydrofluoric Acid, Sulfuric Acid 
Polymerization: Fluosulfonic Acid, Boron Fluoride Etherate 
Sulfonation: Sulfuric Acid, Oleum, Sulfan* (Stabilized 
Sulfuric Anhydride) Sodium Sulfate, Anhyd. 

Isomerization: Muriatic Acid 

Oil Well Acidizing: Muriatic Acid, Fluoboric Acid, Hydro- 
fluoric Acid ’ 

Detergents: Sodium Metasilicate, Disodium Phosphate, 
Anhydrous, Trisodium Phosphate, Tetrasodium Pyro- 
phosphate 

Treating Agents: Aluminum Sulfate 

Mud Conditioning: Sodium Silicate, Disodium Phosphate, 
Trisodium Phosphate, Tetrasodium Pyrophosphate 

Other Chemicals: Aqua Ammonia, Nitric Acid, Potassium 
Nitrite, Glauber's Salt, Anhydrous 

Also Special Catalysts, Addition Agents, Inhibitors 

The products advertised are commercial chemicals having vari- 

ous uses, some of which may be covered by patents, and the 

user must accept full responsibility for compliance therewith. 


*Reg. U. 8. 
Pat. Off. 





First General Chemical Sulfuric Acid . . . then Anhydrous 
Hydrofluoric Acid . . . serving the needs of modern refining 
plants. For almost half a century, General Chemical has 
been abreast of the ever-growing requirements of the 
Petroleum Industry for catalytic and other basic chemicals. 

Increasingly, too, the Petroleum Industry has come 
to depend on General Chemical with its nation-wide manu- 
facturing facilities as its source of supply for new chemical 
needs. Whether you require alkylation catalysts, other 
process chemicals, or chemicals specially made for your 
individual process, consult General Chemical first. Many 
purchasing and operating executives have found this the 
swift, sure way to solve their chemical problems. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street New York 6, N. Y. 


Offices: Albany * Atlanta * Baltimore * Birmingham * Boston °* Bridgeport 
Buffalo * Charlotte * Chicago * Cleveland * Denver * Detroit * Houston 
Kansas City * Los Angeles * Minneapolis * New York * Philadelphia * Pittsburgh 
Portland (Ore.) * Providence * San Fancisco * Seattle * St. Louis 
Wenatchee and Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 


In Canada: The Nichols Chemical Company, Limited e Montreal e Toronto e Vancouver 




















